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KLM 


KLM  . . .  big,  broadt  super- 
performance  line  ol  beam  antennas 
with  the  same  "take  charge"  Bkj  Stick 
leverage  from  forty  meters  to  seventy  centi- 
meters! Covers  the  whole  banc!/  Cleaner  patterns  and 
tower  VSWR  are  attributable  to  sophisticated  designs 
featuring  multiple  driven  elements,  optimized  between- 
element  spacings  and  KLM's  custom  insulators. 

Every  KLM  antenna  . ..  HF  through  UHR  - .  is  a  carefully  crafted  product , 
engineered  for  maximum  mechanical  strength  consistent  with  low  weight . . . 
is  corrosive-  resistive  with  stainless  steel  hardware  and  6063-T832  aluminum  . 
uses  high  strength,  tow-loss  insulation  materials  and  castings. 

Don't  be  second  best  in  HF  or  VHF  contests,  Oscar, 
Moon  bounce,  tropo  . . .  penetrate  the 
pileups  with  KLM  antennas! 

'KLM  Mode!  432  1 6-  LB  covers 
430-434  MHz  only. 


penetrate 
the  pile  - 


KLM  70 
CENTIMETER 
ANTENNAS 

The  tine  series  of  UHF  antennas 
consists  of  6,14  and  27  element 
high  gain,  broad  coverage 
antennas  (6  and  1 4  element  types 
are  rear  mount  able)  All  antennas 
(except  Ihe  432-16-LB)  cover  420- 
450  MHz  without  need  for  tuning. 
These  are  ideal,  maximum  gain 
antennas  tor  point-to-point  or 
repeater  control  applications. 
An  available  long  boom  12  model)  t 
optimized  at  432  ±  2MH2,  is  par- 
ticularly desirable  tor  E ME  and 
DX  communications.  Eight  ol  these 
beams,  using  KLM  high  efficiency 
couplers  are  comparable  to  a  128 
element,  extended,  expanded 
col  linear  array. 

A  ty  pica  I  antenna:  (KLM -420-470-14) 

E  foment*:  14. 

Gain:  U.Sdb  (dipote  reference) 

Beam  width:  1 B  degrees @3dbpt& 

Diameter*;  Boom  y  (23  4mm). 

Elements  VD  (9.5mm) 


KLM 

20  METER 

MONOBANDER 

Do  you  operate  both  phone  and  CW  and  so  are  forced  to 
compromise  with  higher  VSWR  on  one  or  the  other  mode? 
Not  with  this  KLM  20  meter  mo  no  bander  I  Multiple  driven 
elements  and  other  KLM  design  excJusives.  give  broad- 
band action,  tow  VSWR  over  13,9  to  1 4,4MHz.  F/B  {and 
sides)  ratio  is  excellent,  gain  is  exceptionally  high. 
[9  75  dipole  reference).  Impedance  is  200  ohms  balanced 
(matched  w  KLM's  4:1  4KW  p.e.p.  baton  (optionally 
available).  Assembly  is  si m pie  and  fast 

Other  KLM  beams  for  40, 1 5  and  1 0  meters  feature  dual 
driven  elements  for  high  gain,  F/B  ratio  and  low  VSWR 
over  both  phone  and  CW  band  sections,  At  to,  a  7  element 
log  periodic  w  26   turning  radius,  30  boom  {T.  76  mm) 
Dthat  gives  continuous  coverage,  10-30 MHz! 
Makes  an  excellent  NO  TRAP.  20-15- 10  meter  beam  with 
gains  equivalent  to  long  boom,  3  element  Yagi.  Matches 
50  ohm  tine  w/4KW  p.e.p.  balun  {supplied). 

5  full  size  elements;  Boom:  4?,3"  (76mm J D. 
Turning  radius:  29  Wgt:  65  B>s.|W4KG> 


At  your  dMlers,  Write  for  descriptive  catalog. 


KLM 


electronics 


17025  Laurel  Road.  Morgan  Hill  CA  95037  (408)  226-1 780t  (408)  779-7363 


KLM 

2  METER  ANTENNAS 

The  antennas  in  this  series  will 
beat  all  comers!  Individually,  these 
antennas  are  doing  a  tremendous 
job  where  high  gain.  F.'B  ratio  and 
low  VSWR  are  important ...  in  VHF 
DX  contests  for  example,  Many  are 
stacking  them  for  moon  bounce 
and  tropo  work  using  available  KLM 
baluns  and  couplers.  Included  in 
the  series  are  antennas  with  7,  8, 
9t  1 1 , 1 2, 1 4  and  1 6  elements,  all 
providing  broad  coverage.  143.5 
to  148,5MHz  (without  tuning)  plus 
exceptionally  high  gain. 

A  typical  antenna:  {KLM-1  44   1 43-14) 

Elements:  14. 

Ga  in :  1 4 . 2d  b  ( d  rpo  le  re  Jeren  c  e  J 

Beam  width :  1 8  degrees  @  3dt»  pis 

Boom:  20flr  (5283m  m}.  Wgt.:  9  lbs  (4  KG) 

NEW 

AZIMUTH 

ROTATOR 

Model  KR-400 

99.95 

Ideal  (or  most  HF  tnbanders  and  VHF  arrays 
Medium  d uty  w  elect nca i  bra ke  \ i  m  n  switches 
1  minute  360  degrees  Rugged      weatherproof 
Attractive  direction  indicator 

NEW  ELEVATION  ROTATOR 

Model  KR  500 

1 49.95 


Use  tor  OSCAR  6-7,  Moonbounce,  etc  Me4tum 
duty  *  electrical  brake  Umrt  switches. 
1  mm.  180  degrees-  Rugged      weatherproof 
Attractive  direction  indicator 


NOW  FROM  Wilson 

AM  A  TEURl  ANTENNAS  •  ROTORS  •  TOWERS 


3  CRANK-UP 

TOWER  MODELS 

AVAILABLE 

TT-45  FREESTANDING 
CRANK-UP  TOWER  ,  45  Ft, 
The  TT-45  will  support  9  sq.  ft.  at 
a  height  of  39  ft.  freestanding 
vyhen  properly  bracketed  to  a 
house  or  waif  at  the  8  ft.  level. 
The  toads  decrease  as  the  tower 
extension  Mast  is  lengthened. 
(Loads  are  based  at  50  mph  and 
load  permitted  on  the  tower  de- 
creases with  increases  in  wind 
speed  over  50  mph).  The  tower 
can  be  completely  freestanding 
with  our  new  concrete  or  tower 
rotating  bases,  which  allow  the 
use  of  our  raising  fixture.  Using 
these  accessories,  the  towers  can 
be  installed  by  one  man  easily 

List  .  .  .  .$310,00 

FOB  THE  TOWERING  SIGNAL  - 
WILSON'S  SST-64  GUYED 
CRANrMJP  TOWER,  S4  Ft. 

All  steel  tubing  is  galvanized  pla- 
ted and  conforms  to  ASTM  speci- 
fications for  years  of  mainten- 
ance free  service.  The  SST-64  is 
made  of  4  sections,  being  4.S'\ 
3.5",  2.5"  and  2".  These  large 
diameters  give  unexeelred  strength 
and  virtually  makes  the  thin  push- 
up  poles  a  thing  of  the  past.  The 
large  loads  of  today's  antennas 
make  the  Wilson  SST-64  the  best 
value  on  the  market  today. 

List $37&,00 

THE  WILSON  GT-46  GUYED 
CRANK-UP  TOWER  ,  46  Ft. 
The  GT-46  features  quality  con- 
struction and  materia^  with  the 
stability  of  the  Guyed  System. 

FEATURES  OF  THE  GT-46: 

*  Low  cost  *  High  capacity  *  all 
steel.  Conforms  to  ASTM  (Ameri- 
can Standard  of  Testing  Materials) 
■  Fully  galvanized  +  800  lb.  winch 
standard  »  Guy  kits  available  for 
factory  recommended  installa- 
tions *  2000  lb,  raising  cable  stan- 
dard (Aircraft  Quality)  *  Can  be 
roof    mounted    for    extra    heigh i 

*  Great  looking,  sHm  flag  pole  de- 
sign, for  the  ecology  minded. 

List  .  .  '.  .$219-00 


AMATEUR  ANTENNAS 

Trie  Wilson  204  l?  the  best  and  most  economical  antenna  of  its  type  pn  the  market. 
Four  elements  on  a  26'  boom  plus  a  Gamma  Malch  (no  balun  required)  make  for 
high  performance  on  CW 'Si  phone  across  the  entire  20  meter  band.  The  204  Mono- 
bander  is  buili  rugged  at  the  high  stress  points.  Using  taper  swaged  iEoUecT  tubing 
permits  larger  diameter  tubing  where  it  counts,  lor  maximum  strength  with  minimum 
wind  loading. 

The  DB33  is  Lhe  newest  addition  to  the  Wilson  line  of  antennas  Designed  for  ihe 
amateur  who  wants  a  light  weight  economical  antenna  package,  the  DB33  compli- 
ments the  M204for  an  excellent  DXers  combination. 

AJI  Wilson  Mo  nob  and  and  Duoband  beams  have  the  following  common  features: 

*  Taper  Swaged  Tubing  '  Adjustable  5?  il  Gamma  Match 
■  Full  Compression  Clamps  '  Quality  Aluminum 

*  No  Holes  Drilled  in  Elements  *  HendJfl  4kusr 

*  2"  or  3"  Aluminum  Booms  '  Heavy  Extruded  E  toman  I  to  Boom  Mount 


WR  1000  ROTOR 

The  Rotor  everyone  has  been  waiting  years  for  — 
capable  of  the  largest  arrays  up  to  25  sq.  ft.— Superior 
to-  prop    pitches   -   Full  4,000   inch    lbs.  of  turning 

torque.  Braking  system  requires  12r000 
inch  lbs.  before  over-riding  —  accepts 
2"  -  3"  masts  -  Weighs  60  lbs.  -  Size; 
11  "diameter,  19"  high, 

The  Finest  Rotor  in  the  Market  Today 
WR  1000 $429.00  List 


WR  500  ROTOR 


WR  1000  ROTOR 


WILSON  AMATEUR  ANTENNA  SPECIFICATIONS 


Forward 

Fr<iBl-te 

Front-to 

Boom 

Longest 

Turning 

Surface 

Wind  Loading. 

AswJtnBJfld 

Shipping 

Model 

GaiM 

Booh  Ratio 

Sida  Ratio 

Length 

Number 

Elements 

Radiui 

Arw 

it  80  MPH 

WiJigiil 

Wniffht 

No. 
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MB) 

Wfl) 

ldB3 

tft. I 

EFsrnentE 

Ift.f 

(ffcl 

W  ft.\ 

(lbi.J 

Uta.k 
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Prtee 

M34Q 

40 

a  .5 

ta 

30 

40 

3 

70  0" 

39"0" 

IB 

300 

180 

220 

$749.00 

MG20 

20 

13.0 

2fl 

35 

58 

6 

36 '01  " 

32 '0" 

10.5 

2T0 

98 

123 

420.00 

M520 

70 

12.0 

25 

30 

40 

5 

36'4" 

27'0r 

8.75 

175 

74 

98 

299.00 

M2&4 

20 

10.0 

25 

30 

26 

4 

36 '4  " 

22'©" 

6.8 

136 

42 

48 

169.00 

M203 

20 

8-5 

20 

3D 

19 

3 

38'0" 

20"S" 

5.25 

105 

35 

40 

129.00 

M165 

IB 

12.0 

21 

30 

26 

B 

24"3" 

IB'0" 

5,0 

100 

41 

44 

159 .00 

Ml  54 

15 

111,0 

25 

30 

13 

4 

24'3" 

15'9" 

4.0 

80 

30 

33 

109.00 

Ml  53 

IB 

8,5 

20 

30 

17 

3 

24-3  ■ 

14"0" 

3.0 

BO 

21 

34 

S3. 00 

M10S 

10 

13.S 

26 

30 

40 

6 

18'0J' 

22-0" 

5,5 

Itfl 

49 

77 

219,00 

Ml  06 

10 

13.0 

20 

30 

3t 

0 

19"DF- 

IB  1r 

4,0 

SO 

3* 

36 

119.00 

Ml  OS 

10 

12,0 

26 

30 

26 

5 

IB'Q" 

10"8" 

3.0 

60 

Z9 

32 

109.00 

Ml  03 

10 

8.5 

20 

30 

11K 

3 

18'0" 

10'0" 

2.0 

40 

10 

12 

39,00 

DBS* 

20 
15 

12.0 
1D.0 

26 
26 

30 
30 

40 

5 

4 

36'4" 
24'3" 

27'0" 

12.75 

Z5B 

04 

119 

349.00 

DB43 

15 
1Q 

8  5 
10.0 

20 
25 

30 
30 

f9 

4 
3 

24*3" 
1B'0" 

15r8ri 

5.0 

120 

38 

43 

149rD0 

OB.33 

15 
10 

B.5 
3,5 

20 

20 

30 
30 

17 

3 

3 

2*'3'" 
18'0" 

12'2" 

A  .5 

30 

30 

33 

109.00 

WR  500  ROTOR 

The  Wilson  WR500  Rotor  has 
780  inch  lbs.  of  turning  torque 
before  stalling. 

in  addition,  a  Special  Braking 
System  requires  1300  inch  lbs. 
of  torque  before  windmillmg— 
This  is  more  than  twice  the 
braking  ability  of  the  other 
comparable  rotor  being  mar- 
keted. 

Full  98  Steel  Ball  Bearing  race- 
way assures  elimination  of  side 
torque  jamming  when  Rotor  is 
mounted  in  line  with  the  mast. 

Recommended  for  antennas  of 
7.5  sq.  ft.  or  less  .  ,  *  weighs 
20  lbs. 

The 

WR500  Rotor    .  $119.95  List 


AVAILABLE  THRU  YOUR  LOCAL  DEALER 


FOR  THE  NAME  OF  YOUR 
NEAREST  AMATEUR  DEALER 


* 


OR  FOR  A  FREE  CA  TALOG  OF 
THE  ABOVE  PRODUCTS,  CONTACT: 


Wilson  Electronics  Corp. 

4288  SO.  POLARIS  AVENUE  *    LAS  VEGAS,  NEVADA  89103  -    (702)739  1931   *   TELEX  684-522 


ICOM  INTRODUCES 
THE  REVOLUTION  IN 
VFO  TECHNOLOGY 


Introducing  the  IC-245, 144-148  MHz  FM  Transceiver 


The  VFO  Revolution  goes  mobile  with  the  unique* 
ICOM  developed  LSI  synthesizer  with  4  digit  LED 
readout.  The  IC-245  offers  the  most  for  mobile  on  the 

P  market.  The  easy  to  use  tuning  knob  moves  accurately 
over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter, 
the  IC-245  puts  you  into  all  mode  operation  on  12V 
DC  power  with  a  compact  dash-mounted  transceiver. 
In  FM,  the  synthesizer  command  frequency  is  displayed 
in  5  KHz  steps  from  146  to  148  MHz,  and  with  the  side 
band  adapter  the  step  rate  drops  to  100Hz  from  144  to 
146  MHz.  For  maximum  repeater  flexibility,  the  trans- 
mit and  receive  frequencies  are  independently  pro- 
gramable  on  any  separation.  The  IC-245  even  comes 
equipped  with  a  multiple  pin  Molex  connector  for  re- 
mote control. 


SPECIFICATIONS 


GENERAL 
Frequency  Coverage 
Modes 

Supply  Voltage 
Sixe  (mm) 
Weight  (kg) 

TRANSMITTER 

TK  Output 

Carrier  S  upp  ression 

Spurious  Rudiation 

Maximum  Frequency 
Deviation 

Microphone  impedance 

RECEIVER: 

Sensitivity 


IC-245  is  a  product  of  the  revolution  in  VFO 
design,  from  its  new  style  front  panel,  to  its  excellent 
mechanical  rigidity  and  Large  Scale  Integrated  Cir- 
cuitry. Your  IC-245  will  give  you  the  most  for  mobile. 


Squelch  Threshold 
Spurious  Response 

SYNTHESIZER: 
Frequency  Range 
Step  Size 

Stability 


*  144.00  to  148.00  MHz 

FM(F3) 
*SS3(A3JhCWiAl) 

DC13JBV  =  15 

90H  x  155W  x  235D 

2  J 


F3  WW 

*A3J1QW(PEP),A1  WW 
40  dB  or  better 
-60dBor  less  below  carrier 

~5  KHz 

600  ohms 


*A3Jr  Al  OS  microvolt  input 
gives  WdBS  -N /Nor better 
F3  0.6  microvolt  or  feu  for 
20  dB  quieting  S+N+D/N 
at  1  microvolt  input,  30  dB 

-8  dB  or  less  (F3) 

-60  dB  or  better 


144  Mhh  to  148  MHz 
5  KHz  far  FM 
9 100  Hz  or  5  KM*  for  SSB 
per  C  in  the  range  of  -10  to 
-60  C.  z0.QO0Ql45%perC 


*  Valid  with  SSB  Adapter  only 


THE  BEGINNING  OF  THE  ICOM  VFO  REVOLUTION! 


VHRUHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM 


ICOM  WEST,  INC. 

Suits  3 

13256  Northrup  Way 
Bellevue.  Wash  98005 
(206)  747-SG20 


Distributed  by: 


ICOM  EAST,  INC. 
Suite  307 

3331  Towerwood  Dnve 
Dallas.  Texas  75234 
(214)  620-2780 


ICOM  CANADA 

7087  Victoria  Drive 
Vancouver  B.C.  V5P  3Y9 
Canada 
(604)321-1833 


22  SSTV  Test  Generator  -  invaluable  diag- 
nostic tool 

WA6VVL 
28  How    Does    Your    Rig   Perform?         an 

example  using  the  Hi/]/- 7 

W6AGX 
32  Art  and  the  PC  Board  -  new  uses  for 

copperclad  hoards 

W7RXV 
36  The  "New"  88  Channel  IC-22  -  add  two 

switches  and  flip 

WA60AZ 
40  A  No  Hands  Telephone  Dialer  —  mobile 

accessory  using  a  ROM 

WA1PNG 
44  What's  the  Best  Antenna  for  160?  -  the 

inverted  vee  compromise 

W5USM 
48  Ten  Meters:    Dead  or  Alive?  -  a  user's 

report 

K2HTO 

57  200   lb.   Cookie   —  microwave  repeater 
control 

WA61TF 

58  Weather  Satellite  Simulator  -  do-it-your- 
self satellite? 

W9CGI 
62  An  Automatic  Thermostat  —  saves  10% 

on  your  fuel  bill 

W1HCI 
65  Mod    for    the    Heath    10-1 02   Scope  - 

faster  warm-up 

WB4MYL 
68   The  UFO  Connection  —  that  was  some- 
body fooling  around,  wasn't  it? 

K8NQN 


76  Go  Forth  and  Multiply*  —  the  space 
age  approach 
,t  ,         W1HCI 

Jn  SO  How  to  Find  a  Forgetful  Memory  — 
diagnostics   for  a   thoughtless  com- 
puter 
~  ,         VE3DWC 
jS  83  A   Super    Log    -a  program  for   the 

ham  shack  computer 
_         WA7SC8 

jA  90  Short  On  Memory?  -  build  this  2K 
hoard  for  your  6800 
WB2ZCF 
96  A    Software     Replacement    for    the 
Muffin  Fan  -  IC  cooling  program 
WA1FEF 
100  1,0 00  WPM  Morse  Code  Typer  - 
for  the  hionic  brass  pounder 
WB2DFA 
104  It  Works!  The   First  Time  J   -   the 
Seals  Electronics  memory  board 
WB4WRH 

107  The    New    Improved  TT  Decoder   Up- 
dated— better 

W7JSW 

108  The  Polarity  Changers  -  plus  to  minus 
Staff 

110   Repeaters  in   New  Zealand   -  Quite  a 

few 

ZL2AMJ 
116  A  VFO  for  Sidebanders  -  5-5.5  MHz 

VK3XU 
118  Practical  Solar  Cell  Power  —  great  for 

remote  repeaters 

W2EUP 
120  A  Simple  RC  Substitution  Box  -  using 

a  matrix 

Staff 


122  The  Compactron  Audio  Driver  -  three 

tubes  In  one 

WA5SWD 
126  The  Junk  Box  as  an  Art  Form  —  new 

use  for  blown  capacitors 

W8GI 
128  The  Mod  Squad  Goes  220  -  pub  serv 

receiver  for  pocket  220 

WA6JMM 
130   Double   Sideband:   Something  New?  - 

one  for  voice,  one  for  SSTV 

K7YZZ 
134  Carbonize  Your  Crystal  —  a  return  to 

the  carbon  mike 

WB6MXD 
136  How  Does  Sideband  Really  Stack  Up? 

—  the  SSB  solution? 

WB6JNN 
140  Son  of  the  Overload    Relay   -  if  you 

can't  buy  *emt  build  'emi 

W20LU 
142  No-Wire    Antenna   Switch    -  a  clever 

remo  te  system 

WA0NUX 
144  The  Beeper  —  NASA-type  beeping 

WB8VQD,WB8MHG/3 

148  Ham  Phone  Answering  Service  —  leave 
messages 
W6GUU 

152  Dear  Good  Buddy  —  the  perils  of  radio 
W7IDF 

156  SWR    Myth    Exploded    Again    -   how 

does  swr  really  affect  signal  strength? 

WA1JFU 
158  Dirt  Cheap  Regulation  -  virtually  free- 
bee 

W3GAT/2 
160  A  Vest  Pocket  QRP  Rig  -  if  you  have  a 

big  one 

K5JRN 
162  Where    You    Can't   Solder   or   Weld  - 

joining  dissimilar  metals 

WA4VWY 
164  Exciting    New   Touchtone   IC  —  make 

phone  calls  with  your  HT 

WA0CKG 
166   Revisiting  the  COR  -  improvements  on 

the  April  ' 76  model 

W7JSW 
168  The  Mighty  Magnet  Mount  Antenna  - 

the  price  is  right:  zilch 

WA1PDY 
170  A    15.75    kHz    Oscillator   -simple   TV 

test  unit 

XE1CM8 
172   Behavior  Mod  for  the  HM-102  -pretty 

simple 

W3VT 
174  Antenna  Magic  -  good  advice  on  anten- 
na fundamentals 

WB0HAF 
178  See   Yourself  Talk  -  build  a  sideband 

monitor  scope 

VK5YH 
180  The  Hidden  Charger  —  simplest  charger 

yet 

WB8IMY 
182  I C    Com  pressor- Expander    -    why    go 

only  halfway? 

Staff 
184   Measure    Your   Wasted    Power   -  how 
much  are  you  losing  in  your  feed  line? 
Staff 


#196  JAN   1977 


4 

Never  Say  Die 

6 

Letters 

10 

Looking  West 

12 

Be  My  Guest 

17 

Contests 

20 

Circuits^ 

21 

Novice  Q  &  A 

38 

Oscar  Orbits 

38 

AMSAT 

38 

FCC 

52 

New  Products 

72 

I/O  Editorial 

78 

I/O  Report 

113 

Briefs 

124 

Social  Events 

124 

Repeater  Update 

125 

Ham  Help 

208 

Propagation 

COVER:  The  Kenwood  TS-70QA 
2m  all  mode  transceiver.  Photo  by 
Ed  Crabtree. 
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Are  your  dub  meetings  so  much 
fun  that  at  least  75%  and  often  90% 
of  the  club  members  go  me  to  each 
meeting  .  .  .  and  you  have  a  tough  job 
getting  them  to  go  home  after  the 
meeting? 

Okay,  so  a  tot  of  clubs  need  ideas 
to  get  things  moving.  Before  I  throw 
some  out  on  the  table  for  you,  t  want 
to  make  sure  that  I  get  feedback.  If 
you  have  any  ideas  going  for  your 
club  that  I  don't  mention,  please  do 
all  of  us  a  favor  and  send  in  a  letter 
telting  us  about  it.  If  some  of  my  ideas 
perk  things  up,  let  us  all  know  about 
that,  too. 

One  of  the  functions  of  a  ham  club 
these  days  is  to  help  recruit  more 
hams.  This  means  that  all  members  of 
the  club  are  delegated  to  do  all  they 
can  to  interest  newcomers  .  r .  getting 
out  to  CB  meetings,  giving  talks  at 
high  schools,  seeing  that  there  are 
posters  on  the  school  and  electronic 
firm  bulletin  boards  in  the  area  —  and 
don't  forget  a  poster  in  every  Radio 
Shack,  Lafayette,  computer  store,  or 
place  where  CB  or  ham  gear  is  sold,  or 
where  radio  parts  might  be  bought. 

This  process  doesn't  stop  with  the 
sparking  of  interest.  Make  sure  your 
club  ts  set  to  interest  these  people  , « * 
classes  for  Novice  .  , .  and  then  for 
Technician  «  ,  .  and  General  You 
might  get  things  started  around  7:00 
with  20  minutes  of  code  practice, 
though  home  practice  with  code  cas 
settes  will  be  a  lot  more  productive 
...  at  least  15  minutes  per  day.  Then 
you  want  to  have  a  technical  talk  on 
fundamentals  ♦ . ,  another  20  minutes 
should  be  fine.  Don't  let  these  things 
drag.  Start  right  on  time,  exactly,  and 
members  will  be  there  on  time. 

Around  7.40  you  can  have  a  short 
business  meeting.  Have  this  as  well 
orchestrated  as  possible  .  .  .  reports 
done  quickly  by  each  committee  and 
officer.  If  there  is  going  to  be  any 
argument  on  any  subject,  table  it  until 
after  the  meeting  and  let  those  inter- 
ested enough  in  the  subject  to  stay 
late  and  discuss  it  do  that. 

By  8  00  you  should  be  ready  for 
the  main  meeting  and  brief  reports  on 
special  interest  ham  things  ...  like 
what's  been  doing  with  DX,  SSTV, 
nets,  traffic,  ATV,  repeaters,  the  club 
training  classes,  etc  It  wouldn't  hurt 
to  have  a  report  on  the  content  of  the 
ham  magazines,  with  one  member 
reporting  on  each  publication.  I  am 
always  astounded  to  find  some  clubs 
where  only  a  small  percentage  of  the 
members  are  even  aware  of  the  materi- 
al we  have  been  publishing  in  73*..  I 


know  there  ts  little  communication 
within  that  dub.  An  amateur  not 
getting  73  is  losing  a  lot  ...  the 
inspiration  of  the  building  articles .  . , 
the  knowledge  of  the  state  of  art 
the  fuller  picture  on  what  is  really 
happening  with  the  FCC.  the  ARRL, 
the  ITU,  and  so  forth.  And  what  a 
shame  to  miss  out  on  an  enormous 
library  of  articles  on  every  ham 
subject.  You  never  know  when  you 
are  going  to  get  fired  up  on  BTTY, 
say,  and  desperately  need  to  get 
caught  up  on  it  - .,  so  where  ate  your 
back  issues' 

Keep  the  reports  fas!  paced  and  try 
to  get  to  the  main  speaker  by  8:30 
(let  him  know  your  schedule  so  he 
won't  have  to  sil  through  the  business 
meeting  if  he  is  a  visitor).  Who  can 
you  get?  Well,  the  club  members  with 
special  interests  are  your  first  line  .  . . 
an  SSTV  demo  and  discussion  * . . 
RTTY,  microcomputers,  DX  talk  , . , 
you  know  who  your  special  people 
are.  Going  outside  the  club,  you  can 
tap  ham  manufacturers  .  , ,  they  will 
go  a  long  way  to  bring  their  latest 
product  and  talk  about  it 

How  about  DXpedltioners?  They 
have  interesting  movies  or  slides  and 
will  get  your  club  fired  up  for  its  own 
DXpedition  (which  isn't  all  that 
impossible,  by  the  way}.  A  local  ham 
dealer  will  be  glad  to  tell  you  of  the 
problems  and  joys  (which  are  few)  of 
his  business . , .  and  answer  questions. 
Don't  forget  the  contest  fanatics,  or 
the  certificate  hunters. 

By  9:30  you  should  be  ready  for 
doughnuts  and  coffee  or  cider  for 
about  1 5  minutes,  then  back  to  anoth- 
er short  meeting  to  discuss  club  pro- 
jects such  as  Field  Day,  emergency  net 
plans,  contest  plans,  special  events. 
After  that  you  can  get  to  the  tabled 
discussions  until  members  start  getting 
ready  to  go  home.  It  is  most  helpful 
to  try  to  put  as  much  of  the  business 
which  might  drag  on  into  a  committee 
and  keep  away  from  whole  club  dis- 
cussions. Oddly  enough,  members  get 
all  involved  with  very  small  matters 
(what  color  to  paint  the  clubhouse) 
and  argue  for  hours  .  _  seemingly 
enjoying  themselves.  But  then  they 
don't  show  up  at  any  more  meetings. 

It's  nice  to  leave  a  little  time  for 
members  to  lie  to  each  other  and  (in 
genera II  talk  at  the  end  of  the  meet- 
ing. Those  in  a  rush  can  get  home  — 
others  can  talk.  Kick  the  last  of  them 
out  by  1 1 :00  . .  .  if  they  want  to  talk 
more  they  can  go  to  a  local  pizza  joint 
or  something.  This  makes  a  nice  wind- 
up  for  the  evening. 


Some  clubs  organize  a  dinner 
before  the  meeting  at  a  nearby  restau- 
rant in  the  reasonable  category.  This  is 
fun  for  those  who  enjoy  having  more 
of  an  opportunity  to  talk.  If  you  get 
this  going  by  6:00,  most  fellows  will 
be  able  to  either  make  a  short  stop  at 
home  on  the  way  or  else  go  right  from 
work. 

Oh,  and  don't  forget  to  have  any 
members  who  get  a  new  piece  of  ham 
gear  bring  It  in  and  tell  about  it. 

HOW  TO  TREAT  SPEAKERS 
If  a  speaker  is  coming  in  from  any 
distance  or  is  a  special  person  of  some 
sort,  it  wouldn't  hurt  to  ask  him  out 
to  dinner  with  a  few  members  of  the 
club  before  the  meeting.  This  will  give 
him  a  chance  to  get  to  know  a  little 
more  about  any  special  interests  of 
the  club  —  ask  questions  —  and  give 
enough  information  for  a  decent 
introduction. 

Speakers  should,  in  most  cases, 
have  their  expenses  of  coming  to  the 
meeting  reimbursed  —  particularly  if  it 
is  a  big  deal  for  them  If  you  are  flying 
them  in,  you'll  meet  them  at  the 
airport  and  red  carpet  things. 

Many  manufacturers  will  go  to 
amazing  lengths  to  help  you  out  If 
you  only  contact  them,  I  know  that 
Ed  Clegg  has  driven  or  flown  hundreds 
ol  miles  to  talk  with  clubs,  and  many 
other  ham  manufacturers  will  do  the 
same, 

GETTING  PUBLICITY 
If  you  go  to  all  the  trouble  to  get  in 
a  really  special  speaker,  you  don't 
want  a  meeting  with  a  couple  dozen 
dozing  members  —  you  want  to  fill 
your  room  Just  passing  the  word  over 
the  repeater  won't  do  it.  Your  club 
should  have  someone  in  charge  of 
publicity  —  preferably  someone  who 
knows  how  to  make  posters,  either 
with  magic  markers  or  via  silk  screen. 
Be  sure  that  you  have  posters  well 
ahead  of  time  on  every  possible  bulle- 
tin board  .  ,  .  and  club  members 
should  be  able  to  tackle  this.  Super- 
market bulletin  boards,  high  schools, 
colleges,  every  Radio  Shack  within 
driving  distance,  Lafayette  stores,  CB 
watering  holes,  parts  stores,  ham 
Stores,  shopping  malls  .  .  .  etc 

Posters  are  only  the  first  step.  News 
releases  to  the  local  papers  and  broad 
casting  media  can  help,  too.  Next  you 
want  to  be  sure  the  info  is  in  the  club 
newsletter  ...  on  the  repeater  a  lot 
...  on  any  low  band  nets  ,  ,  ,  then  try 

Continued  on  page  1ST 


If  you  haven  t  tried  the  TS-700A 
. . .  you  havent  experienced 
the  excitement  of  2-meters 


Cy  TS-700A 

(Specifications 


TRANSMIT/RECEIVE  FREQUENCY  RANGE 
144-J48  MHz 

MODE:  SSB  FM.  CW.  AM 

RF  OUTPUT  CW,  FM:  more  than  tOW  output 

AM  more  than  3W  output  SSB  more 

than  20W  DC  input 

ANTENNA  IMPEDANCE  50L?  (unbalanced) 
CARRIER  SUPPRESSION:  Better  than  40  08 
SIDE  BAND  SUPPRESSION  Better  man  40  dB 
SPURIOUS  RADIATION   Less  than  -60  db 


^  Experience  the  excitement 

.^     ^         of  2  meters.  There's  more  than 
just  FM  repeaters,  you  know.       SSB  DX, 
OSCAR  Satellite,  CW...and  do  it  ail  with  a  tunable 
VFO.      Do  it  all  with  the  Kenwood  TS-700A. 


*  Operates  all  modes;  SSB  (upper  & 


lower),  FM,  AM,  and  CW 

•  Completely  solid  state  circuitry  provides 
stable,  long  lasting,  trouble-free 
operation 

•  AC  and  DC  capability   Can  operate  from 
your  car,  boat,  or  as  a  base  station 
through  its  built-in  power  supply 

•4  MHz  band  coverage  f144  to  148 

MHz)  instead  of  the  usual  2 
-  Automatically  switches  transmit 

frequency  600  KHz  for  repeater 


operation  .  .  .  reverses,  too 

•  Outstanding  frequency  stability 
provided  through  the  use  of  FET-VFO 

-  Zero  center  discriminator  meter 

•  Transmit /Receive  capability  on  44 
channels  with  11  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

The  TS-700A  is  available  at  select 
Kenwood  dealers  throughout  the  US 
For  the  name  of  your  nearest  dealer, 
please  write 


^KENWOOD 


MAX.  FREQUENCY  DEVIATION  (FM):  =5  kHz 
REPEATER  FREQUENCY  SHIR  WIDTH; 

600  kHz 
TONE  BURST  TIME;  Q.5-I.0  sec. 
MODULATION;  Balanced  modulation  for  SSB. 

Variable  reactance  frequency  shift  for  FM, 

Low  power  modulation  for  AM. 
MICROPHONE:  Dynamic  microphone,  50011 
AUDIO  FREQUENCY  RESPONSE:  400-2600  Hz, 

within  -9  db 
RECEIVING  SYSTEM:  SSB,  CW,  AM   Single 

superheterodyne.  FM;  Double- 

superheterodyne, 
INTERMEDIATE  FREQUENCY:  SSB.  CW.  AM 

10.7  MH*  FM   1*1  IF     . ,  10.7  MH*  2nd  IF 

,  .   455  kHz. 
RECEIVING  SENSITIVITY:  SSB.CW  S/N  =  10 

dS  or  better  at  0,25/iV  30  dB  nojse 

quieting  =  Less  than  0.4-jiV  AM   S/N  = 

10  dB  or  better  at  l.i.v 
IMAGE  RATIO:  Better  Chan  60  dB 
IF  REJECTION:  Better  than  6QdB 
PASS  BANDWIDTH  SSB.CW  AM   More  than 
Z.4  kHz  at  -6  dB,  FM  Mote  lhan  12  hHi  at 

-6dB. 
RECEIVER  SELECTIVITY  5SS.CW,  AM   less 

than  4  8  kHz  at  -60  dB  FM  Less  than 

24  kHz  at  ^60  dB 
SQUELCH  SENSITIVITY  0  25pV 
AUDIO  OUTPUT:  More  than  2W  at  8U  load 

(10%  distortion) 
RECEIVER  LOAD  IMPEDANCE  80 
FREQUENCY  STABILITY  Wrttim  1  2  kHl  dunrtg 

one  hour  after  one  minute  ol  warm  up 

and  withm  150  Hz  dufmg1  any  30  minute 

period  mereatter. 
POWER  CONSUMPTION  Transmit  mode  9SW 

(AC  L20/220V},  4A  (DC  13  8V>.  mai 

Receive  mode  (no  signal f  4&W  (AC  120/ 

220V).  0SA  (DC  13.8V) 
POWER  REQUIREMENTS:  AC  120/220V 

50/60  Hz  DC  12- 16V  (13-flV  as  referenc*) 
DIMENSIONS  278  (W)  i  124  (H>  *  320  «  D)  mm 
WEIGHT   11  kg 
SUGGESTED  PfilCt  57QQ.0C 

Pfites  subject  to  change  without  not+ce 


TRIO-KENWOOD  COMMUNICATIONS  INC.    1  t6  EAST  ALONDRA/GARDENA.  CA  90248 
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Re  Trigger  Electronics:  8  years  ago 
1  was  the  proud  owner  of  a  Novice 
ticket  and  wanted  to  assemble  a 
commercially  made  CW  xmtr  for  my 
shack.  Trigger  had  the  kit  I  warned  for 
sale  and  I  innocently  sent  off  the 
money.  What  arrived,  however,  was 
not  the  kit  advertised,  but  the  same 
r*gf  f  ully  assembled,  and  used. 

I  was  extremely  disappointed  and 
fired  off  a  letter  to  Trigger.  After 
several  additional  letters  and  having 
received  no  satisfaction  from  Trigger, 
1  told  them  in  a  final  letter  that  it  was 
either  my  money  back  or  I  would 
send  their  ad  (in  QST)  from  which  I 
ordered  the  kit,  together  with  their 
sales  slip  and  a  letter  of  explanation  to 
the  ARR  L„  requesting  that  the  League 
arbitrate  the  matter. 

This  prompted  Trigger  to  refund 
my  money  in  full. 

I  no  longer  subscribe  to  QST  and 
don't  know  if  Trigger  still  places  ads 
in  that  monthly,  but  the  moral  seems 
to  be:  If  Trigger  is  playing  a  number 
on  you.  hit  *em  where  they  advertise! 

D.  Nevin  WA1KLB 
iSiorthfield  VT 

73  «  forwarding  at/  Trigger  complaints 
to  the  Mi  no  is  Attorney  General  for 
action.  -  Wayne. 


ILV$  TRIGGER 


] 


This   office   has   on   file   material 
relating  to  complaints  made  concern 
ing  Trigger  Electron fcs.  This  letter  is 
to  inform  you  of  the  status  of  our 
case  against  Trigger. 

An  amended  complaint  was  filed 
against  Trigger  on  October  9,  1 976.  In 
addition  to  an  injunction  against  fur 
ther  advertising  by  and  against  con- 
tinuing in  business,  we  are  seeking  the 
appointment  of  a  receiver  to  mar  shall 
such  assets  as  the  owner,  Mr,  Irael 
Treger,  may  still  have,  which  would 
then  be  paid  out  pro  rata  to  all 
persons  who  have  complaints  on  file 
with  this  office. 

It  will  be  some  time  before  the  case 
will  go  to  trial  and,  of  course,  we  can 
promise  no  favorable  results.  Please  be 
patient,  however,  since  we  hope  for 
progress  in  this  case  soon. 

Finally,  I  would  appreciate  It  very 
much  if  those  of  you  who  have  fifed 
complaints  would  do  the  following: 

1.  If  you  have  moved  since  your 
complaint  was  filed,  please 
inform  me  of  your  new  address. 


2.   If   Mr.   Treger  has   made   re 
funds  to   you   or  shipped   mer- 
chandise ordered  by  you,  please 
inform   me   so  we  can   present 
up  to-date    files    to    the    court 
when  the  time  comes. 
Thank    you   very   much  for  your 
cooperation. 

Jonathan  T,  McPhee 

Consumer  Fraud  Division 

Attorney  General 

State  of  flli  no  is 

134  N.  La  Salle  St 

Chicago  IL  60602 


BAIT  AND  SWITCH 

Yesterday  I  called  Moory  Elec- 
tronics Company  in  DeWitt,  Arkansas, 
in  response  to  an  ad  on  page  \7A  of 
the  October  QST.  They  had  a 
number  of  specials  listed,  including 
one  for  a  "demo  Ham  2  roior  -  $99." 
When  I  asked  about  it+  the  young  lady 
who  answered  the  phone  informed  me 
that  it  had  been  sold  long  ago  and 
probably  had  left  their  place  of  busi 
ness  even  before  their  first  ad  came 
out  about  it.  However,  they  could 
supply  a  new  unit  for  only  SI  29.95  if 
I  would  place  an  order.  The  young 
lady  I  talked  with  further  admitted 
that  the  ad  was  intentionally  left  in 
because  it  attracted  lots  of  attention 
and  got  them  in  touch  with  many 
hams  who  might  otherwise  call  a 
competitor.  I  did  not  buy  anything 
from  this  company.  This  type  of 
advertising  is  illegal  in  Colorado  and  is 
known  as  bait  and  switch.  It  consists 
of  advertising  some  product  at  a  low 
price  and  then  when  a  prospective 
buyer  shows  up,  the  salesman  informs 
him  that  the  store  either  had  only  one 
of  a  kind  in  stock  and  that  one  was 
sold  or  that  the  advertised  item  is 
inferior  in  some  way  and  should  not 
be  considered;  HOWEVER,  for  only  a 
few  dollars  more  we  have  .  ,  . 

This  incident  and  stories  of  prob- 
lems that  other  hams  have  in  regard  to 
Trigger  Electronics  lead  me  to  believe 
that  we  need  protection  from  the  mail 
order  business.  By  we,  I  mean  not 
only  the  prospective  buyer,  but  the 
legitimate  dealers  who  are  trying  their 
best  to  make  a  living  and  give  fair  and 
honest  deals,  too.  Some  possible  solu 
tions  come  to  mind. 

1,  All  amateur  radio  magazines 
should  refuse  commercial  con- 
cerns advertising  space  in  the 
classified  sections  of  their  maga- 
zines. 

2.  All  commercial  concerns 
advertising  in  a  magazine  should 
have  to  file  an  affidavit  that  they 


do  indeed  have  a  reasonable 
number  of  the  advertised  special 
in  stock  to  meet  reasonable 
demands.  One  of  a  kind  specials 
should  be  discouraged,  especially 
if  they  are  likely  to  be  sold  out 
before  the  magazine  reaches  its 
readers. 

3.  We  have  groups  of  hams 
working  as  official  observers, 
intruder  watch,  etc  Perhaps  one 
more  group  could  be  formed  for 
consumer  protection.  They  couid 
arbitrate  legitimate  differences 
between  buyers  and  vendors  and 
report  unfair  practices  to  each 
publication,  Then  each  editor 
would  have  the  option  of  stop- 
ping the  unfair  advertising  prac- 
tice. 

There  are  probably  other  solutions 
and  ways  to  handle  this  unfortunate 
situation  and  I  would  like  to  see  them 
discussed.  I  would  hope  that  there 
woutd  be  input  from  both  prospective 
buyers  and  the  merchants  who  make 
their  living  through  pages  of  amateur 
radio  publications. 

Royal  R.  Maxwell  WA0QFY 

Craig  CO 


NT7HEL 


How  do  you  have  fun  and  gain  rare 
status  at  the  same  time?  Get  a  Special 
Events  License!  For  our  He!  I  dorado 
Days  Celebration  of  15-16-17  Octo 
berf  \  was  issued  NT7HEL  In  33 
hours  of  operation,  two  friends  —  Dale 

AD7RDG  and  Don  AD7IMEQ  -  and  I 
made  exactly  1001  contacts.  It  was 
almost  a  continuous  pile-up!  t  made 
the  mistake  (?)  of  turning  the  beam 
west  to  pick  up  a  KH6  on  15  meters 
and  half  the  hams  in  Japan  jumped  us. 
We  worked  90  in  one  hour  and  5 
minutes  of  the  heaviest  pile-up  I've 
ever  seen.  We  had  to  break  them  down 
into  individual  prefixes:  JA1.  JD1, 
JG1.  JH1.  JI1,  JJI.eic 

How  the  fun  is  over  and  the  cards 
have  started  to  come  in.  And  I'm 
learning.  When  I  gave  out  QSL  infor- 
mation I  requested  an  SA5E  since  this 
is  all  coming  out  of  my  pocket  and  I 
could  see  a  thousand  I3tf  stamps 
coming  out  of  the  budget.  Out  of  192 
cards  received  so  far.  25  failed  to 
provide  an  SASE.  Those  go  to  the 
bottom  of  the  pile. 

An  even  bigger  surprise  has  to  do 
with  the  time  a  contact  was  made.  I 
thought  that  Universal  time  was 
universally  used.  NOT  SO!  7  cards 
didn't  show  any  time.  To  the  bottom 
of  the  pile  with  them,  42  cards  either 
used  local  time  or  used  Universal 
incorrectly.  There  must  be  more  time 
zones  in  the  USA  than  I  thought, 
because  some  of  the  abbreviations 
haven't  been  figured  out  yet.  What's 
PMEDT?  Some  contacts  for  the  eve- 
ning hours  show  the  correct  limi*  but 
the  previous  day  —  failure  to  advance 
the  day  when  2400  UTC  passes.  You 
ought  to  put  together  a  short  article 
on  the  use  of  UTC  and  urge  everyone 
who  works  over  time  zone  lines  to  use 
it.  I'd  do  it  myself  but  I'll  be  on  the 


road  for  the  next  four  weeks. 

It  really  was  a  ball  and  I'm  looking 
forward  to  the  next  one  If  you  could 
use  an  article  on  the  operation  of  a 
Special  Events  station,  let  me  know 
and  I'll  knock  it  out  when  I  get  settled 
down  again. 

Rod  Hallen  AA7NEV 
Tombstone  AZ 

P.S.  I'm  a  stamp  col  lector,  so  enve- 
lopes with  commemorative  stamps  are 
always  processed  first.  Some  QSL 
cards  are  very  hard  to  decipher.  The 
cards  that  have  the  boxes  to  fill  in  on 
the  front  are  the  easiest  to  read.  Some 
of  the  cards  with  the  report  on  the 
back  don't  leave  much  room  to  write, 
which  makes  it  hard  for  the  recipient 
to  read.  Also  annoying  is  having  the 
call  on  one  side  and  the  report  on  the 
other.  Little  things,  but  they  add  up 
when  you  have  a  lot  of  cards  to 
process.  Km  much  more  in  sympathy 
with  QSL  managers  and  OX  stations 
I'm  going  to  redesign  my  own  card 
and  get  some  printed  soon. 


MORE  YASME 


This  is  a  report  on  the  successful 
YASME  DXpedition  by  Lloyd  and  Iris 
Colvm  operating  on  SL  Thomas,  US 
Virgin  Islands  as  W6KG/ AJ3. 

Including  operation  in  the  phone 
portion  of  the  CG-WW  DX  Contest, 
some  6,800  QSOs  were  made.  Opera- 
tion was  from  8  October  through  31 
October  1976,  QSOs  were  made  with 
radio  amateurs  in  125  different 
countries.  Conditions  were  better  than 
normal  and  it  appears  that  the  sunspot 
cycle  must  indeed  be  on  the  upswing. 
For  example.  WAC  was  made  on  7 
MHz  on  18  October  in  3  hours  and  50 
minutes.  Stations  worked  were 
4X4GD,    VK1RIV1,    G3ZDW,    W2PN, 

PY1NEW  and  CNSAD.  On  27  Octo- 
ber, WAC  was  made  on  14  MHz  in  60 
minutes.  Stations  worked  were 
ZSlXRr  OE1U2,  VK20L,  UI8IZ, 
WtBFTandPYIEUM, 

Lloyd  Colvin  W6KG 

Iris  Colvm  W6QL 

Beef  Island 


THE  OPPOSITION 


In  one  of  your  recent  columns,  you 
asked  for  some  input  from  your  read- 
ers on  the  constant  argument  of  ICs, 
computers,  etc.,  v$  the  more  tradi- 
tional ham  equipment  and  activities.  I 
think  enough  of  your  magazine  and 
your  viewpoint  to  tender  my  reply. 

I  must  side  with  the  opposition.  Tm 
still  struggling  along  with  my  WN 
callsign,  and  15  wpm  seems  to  be  an 
impossible  dream.  To  read  articles  on 
keyers  capable  of  60  wpmf  rotator 
brakes,  etc.,  just  turns  me  off*  And 
though  your  magazine  is  by  far  the 
best  I've  seen  regarding  articles  for 
amateurs  who  are  either  Novices  or 
new  Generals,  I  don't  like  the  trend  I 
see  toward  more  and  more  of  the 
esoteric 


Maybe  I  am  expecting  too  much, 
but  what  I  need  is  help  in  the  basics; 
How  do  I  put  out  a  readable  signal 
when  I  am  a  remer  too  beam  antennas 
on  the  roof,  no  250  foot  long  antenna 
wires  out  of  the  window),  using  the 
only  equipment  available  to  me  (a 
transmitter  no  one  else  has  ever  even 
heard  of,  a  Globe  DSQ-1QQ,  and  an 
Allied  receiver  that  more  or  less 
works,  sometimes,  i  think,  maybe?) , 
and  when  J  must  compete  with  $2000 
rigs  that  put  out  more  Watts  than  my 
rig  could  generate  in  the  destruct 
mode?  And  I  can't  help  but  feel  that 
many  other  hams  find  themselves  in 
the  same  fix.  Those  of  us  in  this  fix 
don't  need  articles  on  a  super  wide 
band  antenna  built  at  reasonable  cost 
{who  says  S100-S200  is  reasonable?), 
when  that  antenna  requires  300 
square  feet  of  unobstructed  land. 
What  we  need  is  an  article  on  how  to 
make  do  with  a  homemade  30'  verti- 
cal that  is  standing  in  the  middle  of 
my  tomato  garden,  the  only  spot  open 
for  it.  Loading,  swr,  radiation  pattern 
• . .  ?  I  don't  have  any  idea,  and  ready 
don't  care,  because  it  is  alt  t  have,  and 
it  has  to  make  do.  But  why  won't 
someone  tell  me  how  to  make  it  work 
better?  Every  antenna  article  I've  ever 
read,  in  73,  QST,  Ham  Radio,  Anten- 
na Handbook,  etc.,  starts  off  on  the 
unstated  premise  that  the  interested 
ham  has  unlimited  funds  and  Va  of 
Kansas  at  his  disposal  to  play  with. 
But  it  just  isn't  soil 

Regarding  the  argument  about  ICs 
. .  •  yes,  I  agree  they  are  the  thing  of 
the  future.  As  surely  as  transistors 
pushed  out  tubes,  ICs  will  soon  be  the 
only  thing.   I'm  sort  of  sorry  to  see 

them  go,  but  it  will  happen  nonethe 
less.  But  granting  this,  that  ICs  are 
here  to  stay,  does  it  follow  then  that 
every  application  of  ICs  should  be  of 
interest  to  hams?  .1  refer,  of  course,  to 
computers,  microcomputers,  micro- 
processors or  whatever.  To  my  mind, 
this  entire  field  of  computers  is  sepa- 
rate and  distinct  from  ham  radio  - 
perhaps  related  and  perhaps  useful , 
but  distinct  nonetheless.  I  respect 
your  interest  in  the  magic  boxes,  but 
it  isn't  for  me  and  I  rather  resent  its 
intrusion  into  a  ham  magazine,  except 
tf  it  Is  directly  applicable  to  ham 
radio. 

Along  this  latter  line,  fet  me  left 
you  one  more  peeve  I  have.  Your 
magazine  (and  many  others  as  well) 
keeps  showing  articles  on  computers 
that  can  call  CQ,  answer  calls,  log  the 
entry,  dump  the  contact  if  it's  a 
duplicate  and  in  general  handle  the 
entire  contact  except  for  a  few  blanks 
the  operator  must  fill  in,  such  as  RST 
reports.  My  question  is  this:  What  is 
ham  radio  all  about?  Where  is  the 
dedicated  amateur,  twisting  dials, 
fighting  QRM,  and  sharing  contacts 
with  other  people?  if  I  went  to  have  a 
computer  do  my  contacting  for  me,  I 
pick  up  my  telephone.  My  ham  gear  Is 
for  fun,  people-type  lun,  not  ma- 
chines. Sure,  the  computer  is  more 
efficient,  but  is  it  ham  radio?  I  person- 
ally hope  not.  This  is  one  of  those 
situations  where  progress  may  be  at 


too  great  a  price,  a  price  paid  »n  the 
loss  of  personal  contact,  personal 
exchange,  and  toss  of  a  great  heritage 
of  people  dealing  with  people. 

I'm  sorry  I  rambled  on,  Wayne,  but 
as  I  said  at  the  outset,  your  magazine 
means  something  special  to  me,  and  t 
felt  it  worth  the  effort  fn  writing  all  of 
this  to  you, 

Keep  on  pushing  for  hams  and  ham 
radio.  Your  voice  calling  in  the  wilder- 
ness will  be  heard;  such  voices  always 
are,  eventually, 

John  P,  Cranston,  MD  WN20YU 

Corning  NY 

P,S.  Along  the  same  lines,  why  is  it 
that  amateur  gear  is  so  expensive7  The 
units  are  mass  produced,  are  not 
especially  complex,  and  yet  are  of- 
fered at  prices  that  are  virtually  un- 
reachable. An  antenna  made  up  of 
SI 0.00  worth  of  aluminum,  a  few 
dollars  of  hardware,  and  based  on  no 
exotic  research,  is  marketed  for  50+ 
dollars.  Transceivers  are  outra- 
geous, accessories  untouchable1  Who 
is  playing  whom  for  the  sucker  here? 
How  about  a  voice  for  the  ham  who 
doesn't  have  a  multi-hundred  dollar 
budget  for  his  hobby,  crying  for  a 
good  but  simple  and  inexpensive  unit, 
without  all  the  frills  and  gadgets,  but 
functionally  sound  (I  for  one  am  still 
quite  happy  reading  dials,  and  can 
really  see  them  as  well  as  I  can  see 
LEDs  glowing  their  pretty  $SS)? 
Thanks  again. 

Ham  gear  expensive?  Hmmm.  There 
are  several  reasons,  and  perhaps  this 
wilt  be  of  interest-  First,  let's  ra Are  a 
quickie  tack  through  memory  lane  to 
35  years  ago.  I  ran  across  the  invoice 
the  other  day  for  my  T-125  tube  — 
ST 2, 50!  To  put  that  into  perspective, 
t  was  working  a  45  hour  week  at  the 
time  and  making  $40  as  chief  engineer 
of  a  broadcast  station.  That  125  Watt 
tube  cost  about  one  third  of  a  week's 
pay.  The  crummiest  receiver  available, 
the  Haflicrafters  Sky  Buddy,  was 
about  S2Q  —  naif  a  week's  pay . .  .  end 
it  w&$  pretty  poor.  How  much  does 
the  chief  engineer  of  a  1000  Watt 
broadcast  station  get  today ?  Probably 
over  $300  a  week,  so  you  compare 
value  of  ham  gear  then  with  now. 
Okay,  now  as  to  how  the  figures 
mount  up.  First  comes  the  matter  of 
the  cost  of  designing  and  prototyping 
the  circuit  —  then  the  mechanics f 
parts  which  have  to  be  made  specially 
-  have  you  priced  cabinets  recently? 
The  manufacturer  has  to  count  in  the 
cost  of  parts,  of  f of  towing  up  on  the 
parts  orders  and  trying  to  get  delivery, 
of  storage  space  and  inventory  control 
of  parts,  of  resting  and  returning  bum 
parts,  of  phone  calls  and  letters  trying 
to  get  replacements  for  bum  partsr  of 
salaries  for  the  people  to  do  all  of  this, 
of  getting  PC  boards  made,  of  check- 
ing them  on  delivery,  of  assembling 
the  equipment,  testing  it,  having  the 
package  designed  and  made  specialty 
for  the  equipment 4  packing  it,  writing 
the  instruction  books,  having  them 
published,  writing  the  advertising,  the 
cost  of  ads  (which  is  not  insignrfi 
cant),  answering  tetters  from  custom- 


ers, writing  and  publishing  specifica- 
tion sheets  and  booklets,  overhead  of 
the  buildwg,  heating ,  telephone,  pay- 
roll taxes,  management  costs,  banking 
costs.  Master  Charge  commissions, 
25-40%  extra  for  the  dealers,  70%  for 
the  manufacturer's  representative, 
maybe  a  little  profit  for  the  manu- 
facturer, shipping  costs  of  everything 
involved,  costs  of  repairs  and  the 
records  and  bookkeeping  involved, 
support  of  an  accounting  firm  and 
their  dependents,  support  of  at  least 
one  lawyer  and  his  firm,  his  tele- 
phone, etc.  it  mounts  up.  Did  t 
mention  the  costs  of  attending  con- 
ventions? Only  mighty  rough  competi- 
tion keeps  the  costs  of  ham  gear  from 
going  out  of  sight  -  the  fact  is  it  takes 
a  very  tight-fisted  firm  to  compete 
and  no  one  that  f  know  of  is  getting 
rich.  —  Wayne. 


MORE  OPPOSITION 

In  one  issue  —  or  two  —  of  73r  you 
asked  for  opinions  on  the  I/O  portion 
of  73. 

I  have  approximately  every  copy  of 
73,  CQ  and  QST  for  the  past  23  years. 
I  have  dropped  CO  as  of  2  years  ago;  I 
will  drop  73  whenever  the  subscrip- 
tion expires,  I  like  the  radio  portion  — 
always  have  —  but  the  1/0  section  I 
consider  a  poor  "filler,"  It  takes  the 
place  of  ads  of  amateur  radio  gear  — 
and  articles. 

I  am  not  against  learning  something 
new  as  you  implied  to  anyone  beefing 
against  this  crap  —  but  simply  confine 
my  interests  in  solid  state  to  com- 
munications items.  I  would  enjoy 
advertisements  much  more.  As  it  is, 
most  advertisement  is  for  I/O  parts 
and  associated  trash  —  very  little 
radio!  Why  claim  a  "radio  magazine'' 
when  over  60%  is  totally  unrelated 
electronics?  Along  with  the  change  of 
size  and  format,  why  not  change  the 
title  to  reflect  what  it  really  contains? 
It  isn't  amateur  radio! 

N.  P.  Walker  W5GOS 
Midland  TX 


CO  11m? 

To:      Federal      Communications 

Commission 

CB  and  Amateur  Department 

Rule  Change  Section 

Washington  DC  20554 

Re:  Petition  to  Change  Rules  and 
Regulations.  Proposed  rule  and  regula- 
tion change  permitting  amateur  use  of 
the  1 1  meter  CB  band  and  other  CB 
bands;  requiring  amateurs  to  abide  by 
all  CB  rules  and  regulations;  permit- 
ting the  use  of  amateur  station  call- 
sign,  rather  than  the  CB  callsign 

Dear  Sirs: 

This  is  to  request  a  change  of  rules 
and  regulations  permitting  the  use  of 
the  11  meter  CB  band  and  other  CB 
bands  by  amateur  station  licensees, 
subject  to  all  CB  rules  and  regulations. 


The  only  change  would  be  the  use  of 
the  amateur  station  callsign  rather 
than  a  CB  station  call.  Rules  for 
Obtaining  a  CB  license,  in  this  in 
stance,  would  not  be  pertinent,  since 
license  was  obtained  in  an  amateur 
manner.  Amateurs,  when  operating  in 
the  CB  bands,  would  be  considered 
CBers  as  far  as  International  Treaty  or 
the  like.  All  classes,  Novice  through 
Extra,  would  be  at fected>  Commercial 
use  of  the  amateur  callsign  in  this 
instance  would  not  be  prohibited. 
Discussion  PRO  change  of  rules: 

T.  Amateurs  will  act  as  "goodwill 
ambassadors"  possibly  encouraging  a 
certain  portion  of  CB  operators  to 
become  hams.  This  would  be  a  posi- 
tive effort  to  aid  the  FCC  in  the 
control  of  the  "CB  problem,"  Hams 
are  on  the  JTCC  side"  and  are  of 
positive  help  and  aid. 

2.  Change  of  Rules  and  Regula- 
tions would  pose  no  problem  in 
implementation  and  cause  no  addi- 
tional government  cost  for  administra- 
tion. 

3.  Approximately  280,000  less  CB 
ca I  (signs  would  be  necessary  to  be 
issued  by  the  FCC  —  a  saving  in 
government  operating  cost,  (There  are 
approximately  280,000  hams.) 

4.  In  keeping  with  the  stated  FCC 
policy  of  "deregulating  hams," 

5.  Historically  the  11  meter  band 
was  a  ham  band  -  such  a  return  is 
feasible. 

Discussion  CO iV  change  of  rules: 

1,    I    can't  think  of  any  di  sad  van 
tages  or  con  —  the  change  of  rules  and 
regulations  is  positive  and  construc- 
tive 

Please  acknowledge  my  petition  — 
then  let  me  know  your  decision. 

John  K.  Lassif  K5GFV/W5IOV 

2025  Bingle  Road 

Houston  TX  77055 

LOW  PRIORITY 

Another  childhood  illusion  shai- 
lered  —  namely  that  if  you  get  ripped 
off  via  the  mails  that  Big  Daddy  will 
make  it  all  better. 

About  one  year  ago  Environmental 
Products  went  down  the  drain,  They 
had  an  excellent  newsletter  that  I  had 
subscribed  to.  One  of  the  surviving 
principals  offered  through  the  mails 
to  keep  the  newsletter  going,  I 
sent  money  and  got  nothing  in  return. 
After  a  decent  interval  of  waiting 
(some  six  months),  I  entered  a  formal 
protest  with  the  proper  postal  authori- 
ties. 

My  notification  of  the  ripoff  went 
to  the  Postal  Inspector  in  charge  out 
in  Denver  CO.  One  grand  hell  of  a 
time    later,     this    gentleman    finally 

notified  me  thai  a  United  States 
district  attorney  had  investigated  the 
firm  and  had  "declined  to  prosecute/' 
I  was  further  advised  that  I  could 
write  to  a  Mr,  John  R.  McKown  in 
Colorado,  who  had  indicated  that  he 
would  stand  good  for  the  loss.  To  date 
nothing  has  been  heard  further  on  the 
matter. 

Perhaps  if  you  were  a  large  compa- 
ny who  had  access  to  a  legal  staff  to 


press  the  matter  of  why  a  mat!  ripoff 
is  allowed  to  go  unprosecuted,  you 
might  stand  a  chance  of  making 
recovery.  As  a  lone  individual,  it 
Seems  that  Uncte  Sam  really  does  not 
care.  If  you  do  not  pay  your  taxes, 
that  is  one  thing  ...  if  you  look  for 
some  service  for  your  tax  money, 
evidently  that  Is  a  matter  of  a  much 
lower  priority. 

Allan  S.  Joffe  W3KBM 
Dresher  PA 


L 


THEHFers 


Lots  of  activity  on  11  meters  out 
here  —  both  in  and  out  of  the  band. 
Most  any  evening  I  can  find  6  or  more 
QSOs  between  27.255  and  27.500,  on 
SSB  mostly.  Heard  one  fellow  brag 
about  his  new  S850  imported  SSB  rig 
on  27.400  -  didn't  seem  to  know  he 
was  illegal  as  all  get  out.  Several  times 
I  have  found  SSB  QSOs  in  the  low  end 
of  ten  meters  All  I  can  do  is  tune  up 
and  call  CO  on  CW  —  seems  to 
discourage  them  for  several  days.  Is 
there  any  way  to  talk  to  them  within 
the  taw?  1  think  they  would  be  happy 
to  start  classes  somewhere  if  they 
could  without  any  hassle  or  someone 
putting  them  down,  I  think  we  who 
communicate  by  radio  need  a  "com- 
mon  band"  where  anyone  can  operate 
regardless  of  license  class  —  maybe  our 
ham  tickets  could  be  made  to  include 
some  operation  on  1 1  meters.  If  these 
people  sat  in  on  a  net  once  or  twice 
they  would  see  that  a  ham  ticket  is 
worth  its  weight  and  a  very  desirable 
thing  to  have. 

That's  all  for  now.  My  pen  still 
can't  spell  but  I  keep  trying. 

John  E,  Winter  WB6EUK 
Garden  Grove  CA 


[ 


KUDOS-HEATH 


We  hear  a  lot  about  dirty  deals 
hams  get  from  the  different  dealers. 
No  doubt  they  get  comments  which 
reflect  the  abuse  felt  by  those  who 
resent  it  the  most,  but  we  are  taking 
for  granted  the  good  treatment 
received  from  the  majority  of  the 
dealers.  A  case  in  point  is  as  follows: 
On  March  15,  1976,  I  ordered  an 
HW  101  from  Heath  and  did  not  get 
around  to  putting  it  together  for  four 
months.  About  six  weeks  ago  I  got 
out  the  kit  and  started  to  put  it 
together,  since  t  was  unable  to  pre- 
viously due  to  college  work, 

I  found  at  first  that  the  mode 
switch  was  defective  as  it  had  one  of 
the  wiper  contacts  missing,  Having  an 
assortment  of  switches,  !  robbed  one 
of  its  contact  and  restored  the  switch, 
but  wrote  Heath  about  a  new  switch 
so  I  wouldn't  have  to  worry  about  it 
later,  in  less  than  10  days  a  new 
switch  arrived,  no  charge.  Then  I 
found  a  bad  carrier  oscillator  crystal 
which  they  also  promptly  replaced;  in 
fact,  it  was  removed  from  one  of  their 
working  units  (a  prototype,  probably) 
so  I  wouldn't  have  to  suffer  a  six  week 


delay  when  ordering  a  single  unit  from 
their  supplier! 

I've  built  the  SB  102,  SB  200, 
Heath  wattmeters,  scopes,  tunnel 
dippers,  transistor  checkers,  etc.,  and 
outside  of  one  other  bad  transistor, 
they've  been  100%  good.  Then  to 
receive  replacement  parts  after  the 
warranty  period  has  expired  is  uncom- 
mon and  laudatory. 

I  also  commend  them  on  sticking 
with  the  amateur  fraternity  when 
other  manufacturers  have  moved  to 
some  specialized  part  of  communica- 
tions which  provides  a  quicker  cash 
profit. 

So  when  it  comes  time  to  relieve 
the  pressure  that  has  been  building  up 
in  some  little  bank  account  some- 
where, we  should  remember  those 
who've  stuck  with  us  and  provided 
good  service  through  the  years.  When 
other  manufacturers  and  dealers  begin 
to  realize  that  good  service  attracts 
good  customers,  perhaps  the  practice 
will  spread.  It  should  be  encouraged! 

Now  .  t .  how  much  was  the 
HW  104?  Hmmm! 

Robert  B.  Lunsford,  jr,  WB5QGI 

KilleenTX 


REFLECTIONS 


Thanks  for  your  article,  "Exploding 
The  Power  Myth,"  in  December,  1976 
of  73 

For  approximately  a  quarter  of  a 
century,  off  and  on,  I  have  studied 
and  restudied  reflected  power.  It  has 
always  bugged  me,  as  I  have  never 
been  able  to  grasp  how  power  can  be 
reflected  backwards.  As  the  articles  I 
was  studying  came  from  such  reliable 
sources  as  the  ARRL  and  college 
textbooks,  I  felt  I  was  lacking  in 
mentality  and  ready  to  turn  in  my  EE 
degree  and  Ivlensa  pin.  When  QST 
carried  a  lengthy  series  of  3  articles  oh 
this  subject  about  a  year  ago,  you 
know  I  was  upset  when  t  was  con- 
fused once  again. 

However,  I  do  believe  that  you, 
through  73,  have  started  to  set  the 
record  straight  . , .  there  ts  no  such 
thing  as  reflected  power,  t  hope  the 
ARRL  corrects  its  publications. 

William  Richrath  K9IEIM 
Elmhurst  IL 


APPLES 'n  ORANGES 


] 


Thanks  lor  forwarding  me  a  copy 
of  the  MB  article  of  August.  1976  by 
W2DU  which  talks  of  coaxial  dipole 
antennas  and  mentions  my  73  article 
of  June,  1973.  I  don't  subscribe  to 
HR  because  it  often  seems  to  be  just 
an  outlet  for  frustrated  theorists  who 
can't  publish  in  QST. 

The  need  for  W2DU's  ungentle- 
manly  and  inaccurate  footnote  es- 
capes me.  He  tries  to  sound  very 
professional  but  he  is  comparing 
apples  and  oranges.  My  73  article  was 
mainly  a  practical  construction  article 
of  2%  pages  (old,  small  page  size) 
while  he  presents  a  rambling  14  page 


(new,  large  page  size)  mathematical 
expose  which  concludes  that  the 
advantages  many  amateurs  found  in 
practice  for  the  coaxial  dipole  config- 
uration are  not  theoretically  support 
able.  His  statement  that  I  said  50  Ohm 
transmission  line  "must"  be  used  is 
incorrect.  I  said  one  should  use  50 
Ohm  line  because  ol  constructional 
convenience. 

He  clouds  a  possibly  better  under- 
standing of  the  antenna  systems  we 
use  —  which  any  open-minded  ama- 
teur would  welcome  -  with  arrogant 
insult  to  other  amateurs  who  have 
experimented  in  the  antenna  held,  I 
am  surprised  the  editor  of  HR  would 
accept  such  material. 

John  Schultz  W2EEY/K3EZ 
73  Magazine  Staff 


AWE  AND  RHAPSODY 


I  well  remember  evenings  and  week- 
ends spent  in  awe  and  rhapsody  over 
many  a  back  issue  of  73,  some  going 
back  to  I960  and  1961,  when  they 
were  37c  (two  for  73c"1  K  The  excite- 
ment was  heightened  all  the  more  by 
the  undergraduate  pressure  of  hard 
study,  nagging  me  that  J  should  be 
doing  something  else  . . . 

Bui  those  days  were  vividly  recalled 
as  1  paged  through  the  histories,  biog 
raphies,  and  thought-provoking  fic- 
tions in  your  November  '76  issue. 
Back  came  some  of  the  previous 
stories  I'd  seen  on  the  wildly  imagina- 
tive but  forgotten  genius  Tesla  — 
aided  by  that  wonderful  high-voltage 
explosion  of  sparks  in  the  photograph. 
Perhaps  the  best  service  Harry  Gold- 
man did  for  both  Tesla  and  myself 
was  the  extensive  bibliography 
attached  to  the  article.  I'm  glad  73 
hasn't  let  this  man's  energies  go  loose 
in  history  and  has  kept  up  with  his 
founding  work  on  ac  electricity. 

Then  there's  Ken  Cole's  marvelous 
account  of  his  experiences  in  WW  11, 
If  there  was  an  award  given  for  the 
best  amateur  radio  magazine  article  of 
the  year,  " Paolo"  should  win  iL  Cote's 
style  kept  up  the  haunting  mistiness 
of  the  whole  adventure,  while  the 
photos  drove  home  the  realistic  ten 
sions  of  the  war.  Human  interaction, 
across  "enemy"  lines,  an  interest  in 
radio  as  a  hobby,  and  history  all  very 
well  interwoven  Into  a  readable, 
believable  account. 

Rexford  and  Emelie  Matlack's 
research  on  "The  Quiet  Spy"  came 
through  well  as  the  story  unravelled  — 
newspaper  clippings  and  photos  from 
old  magazines  added  to  the  realism,  I 
think  This  kind  of  work  is  not  a  sick 
kind  of  return  to  the  nostalgic  "good 
old  days/'  but  rather  a  service  to 
younger  hams  who  can  begin  to  appre- 
ciate The  obvious  richness  and  diver  si 
ty  of  service  (and  fun)  the  hobby 
provides. 

And  along  those  lines,  Howard 
Burgess'  notes  on  pioneer  efforts 
directly  related  to  amateur  radio  seem 
to  pull  all  these  human  i  merest  /histor- 
ical stories  into  the  present:  What  can 
we,   as  experimenters,   do  now  with 


our  knowledge  and  inherent  bent  lor 
fooling  around  without  strict  recourse 
to  the  sometimes  stifling  methods  of 
science?  After  all,  it's  usually  the 
amateur  generation  who  break  from 
the  past  and  make  new  discoveries  - 
if  you  need  a  source  of  these  Ireer 
minds,  look  at  the  work  being  done  in 
microprocessor  control  of  repeaters  or 
RTTY  stations.  "Who,  Me?  A  Pio- 
neer?" invites  some  serious  thinking 
on  everyone's  part  to  say  yes  when  all 
others  shrink  away  from  a  problem 
and  think  you're  crazy. 

All  this  and  the  bodily  resurrection 
of  Hank  Olson's  S  38  too*  The  best 
thing  to  do  with  that  beloved  excuse 
for  a  receiver  is  to  dump  It  into  the 
bay  or  the  harbor,  depending  if  you're 
still  in  San  Francisco  or  near  Boston. 

An  excellent  magazine,  Wayne. 

RickFerrantiWA6NCX/1 
Cambridge  MA 

P.S.  Was  that  really  you  on  .52  a 
couple  of  weeks  ago,  mob i ling  on  the 
way  to  Tufts  Radio?  t  moved  out  to 
this  area  a  month  ago  for  the  even 
more  dreaded  occupation  of  graduate 
school,  and  found  Tufts  Radio  to  be 
an  excellent  and  friendly  place  to 
spend  my  rapidly  dwindling  cash.  As 
you  may  suspect,  I  have  another 
article  in  preparaiion  to  help  alleviate 
that  situation! 

Yep,  ft  was  me  .  , .  and  thanks  for  the 
nice  letter.  —  Wayne. 


JAMMING 

Congratulations  on  a  fine  magazine. 
Really  enjoy  your  articles  over  OS 7; 
they  are  well  written  and  easy  lo 
understand. 

Please  find  enclosed  my  check  to 
cover  my  subscription  and  a  tape* 

I  only  have  one  complaint.  I  was 
listening  around  3960  the  other  night 
and  heard  something  that  made  me 
sick.  K6GBG  was  in  QSO  with  a 
friend  and  some  jerk  jammed  him 
unmercifully.  I  am  wondering  what 
has  happened  to  ham  radio.  I  haven't 
yet  seen  a  rig  without  a  knob  to 
change  the  frequency. 

If  you  hams  are  as  proud  of  your 
ticket  as  I  am  of  mine,  you  will 
abolish  this  kind  of  activity  on  our 
bands  (the  jammer  wouldn't  even  give 
his  call  tetters}. 

Thanks  again  for  a  fine  mag  and  a 
great  hobby. 

G.  D.  RossWB7EBA 
Medford  OR 


THE  GREEN  PHILOSOPHY 

Here  is  my  3  year  renewal  to  73 
Magazine,  At  18  dollars  It  is  a  real 
bargain. 

Here  also  are  a  few  comments  that 
may  be  of  interest  to  you.  I  must 
reluctantly  say  that  73  Magazine  is 
probably  about  the  best  of  all  the  ham 
and  "popular"  types  of  electronics 
magazines,  t  wish  f  could  say  the  same 
for    its    publisher.     I    often    get    the 
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feeling  that  73  has,  and  perhaps 
always  was,  more  of  a  persona  I  journal 
than  a  vehicle  for  other  hams  than 
yourself,  though  it  is  that,  too  —  even 
if  not  entirety  intended  that  way.  It's 
sort  of  a  soapbox  for  you,  on  which 
to  vent  your  feelings,  espouse  causes 
and  screech  at  the  top  of  your  lungs 
on  anything  and  everything  that 
catches  your  attention  and  /or  fancy. 
As  long  as  I'm  at  truth  saying,  I 
may  as  well  add  that  there  are  times 
that  you  sound  pretty  much  like  a 
NUT*  At  other  limes  you  are  a  genu- 
ine All  American  Ham  Hero.  I've  been 
in  ham  radio  long  enough  to  have 
followed  your  career  from  the  start  at 
CO  Magazine.  You  are,  to  say  the 
least,  unpredictable  and  ruthless  to  a 
large  degree.  You  have  had  failures 
along  the  road  but  all  have  led  to  your 
current  success,  which  is  very  prob- 
ably the  envy  of  many  others  who 
might  have  dreamed  of  doing  the  same 
that  you  have  done,  or,  at  least,  in 
being  in  the  same  lofty  position  you 
now  hold.  You  are  much  like  that 
childhood  poem:  "When  she  was  good 
she  was  very,  very  good;  When  she  was 
bad  she  was  horrid/' 

The  big  plus  on  your  side  is  that 
you  have  made  73  the  best  all  around 
ham  magazine.  So  \  am  going  to  stick 
to  73  and  let  my  subscriptions  to  all 
the  others,  including  QST,  drop,  QST 
once  was  a  marvelous  publication, 
with  the  best  in  everything  that  the 
ham,  or  prospective  ham,  might  ever 
want.  The  latest  in  construction  -  at 
all  levels  of  advancement.  A  great 
sense  of  humor,  especially  in  those 
once  delightful  "Strays."  Unfortu- 
nately, the  humor,  as  well  as  the 
quality  of  interesting  articles,  has 
pretty  well  disappeared.  The  pages  of 
QST  are  filled  with  bland  trivia  that 
takes  a  great  effort  to  justify  in  the 
minds  of  the  average  Mr.  Ordinary 
Ham,  like  me.  As  for  Ham  Radio,  it's 
OK,  but  I  like  73  better,  So  for 
economic  reasons  1  am  discontinuing 
that  publication.  As  for  CO  Magazine. 
the  less  said  the  better.  Popular  Efec- 
tronics  and  Radio-Biectronics  cater 
almost  entirely  to  CB  now,  so  they, 
too,  will  have  to  be  discontinued. 

I'm  truly  sorry  to  hear  that  you  are 
eliminating  most  of  the  computer 
articles  from  73,  in  favor  of  starting 
up  another  publication.  Kilobaud \  in 
which  they  will  all  appear.  Looks  like 
I  will  have  to  do  without  them  for  the 
above  stated  economic  reasons.  S15 
for  that  new  magazine,  plus  the  cost 
of  73,  is  more  than  l  can  afford.  So  it 
will  be  73  Only  from  now  on,  much  as 
I  regret  having  to  say  that.  And  for 
the  same  reason  I  will  be  giving  up 
Byte  Magazine.  There  you  have  it.  I 
am  sure  that  my  words  reflect  some- 
what the  same  thoughts  many  other 
readers  of   73  have  about   you  and 

about  73. 

Mack  O.  Sanier  W2ZPW 
Brooklyn  NY 

AH  of  us  were  surprised  to  hear  From 
you  that  we  are  eliminating  computer 
articles  from  73,  As  far  as  being  a  nut 
is  concerned  that's  okay  with  me 


.  unless  you  can  show  me  some  sane 
person  who  has  accomplished  any- 
ihtng  of  real  bene  fit  to  the  world.  My 
baste  goal  is  to  bring  as  much  fun  as 
possible  to  as  many  people  as  possible 
.  , «  and  use  this  as  a  way  to  perhaps 
move  the  world  ahead  fust  a  notch  or 
two  as  a  by-product.  My  dais  is  open 
for  business,  t  use  ft  to  express  my 
ideas,  but  I'm  witling  to  step  down  for 
anyone  with  a  piece  to  write,  whether 
t  agree  or  not.  As  far  as  /  know,  73 
has  the  only  open  pages  for  such 
matters,  -  Wayne, 


PLEASE  -NO  AGC 


First,  I'll  btte  again  for  another  of 
your  "rags"  (3rd  onej. 

We  have  cussed  and  discussed  items 
before.  Know  you  won't  remember, 
but  I  wouldn't  either  in  your  place 
(too  many  to  remember  all). 

I  will  get  around  to  making  cor:^? 
of  the  U51M  code  tapes  I  have  one  of 
these  days,  Too  much  going  on  here 
all  the  time.  Please  redo  your  code 
tapes  on  a  machine  without  age.  The 
pumping  is  bothersome. 

Add  to  your  Ham  Help  column:  We 
(The  Wiregrass  Amateur  Radio  Club} 
sponsor  amateur  classes  via  George 
Wallace  Junior  College.  Novice  classes 
run  10  to  12  weeks  twice  a  year, 
starting  September  and  March.  Gen- 
eral classes  start  in  September  and  run 
9  months  If  needed. 

This  is  the  way  to  operate  such 
classes.  The  college  takes  care  of 
everything  except  the  actual  teaching. 
The  S10  fee  keeps  out  the  mildly 
curious.  So  far,  after  3  Novice  classes 
and  t  General,  we  have  over  30  new 
hams  in  this  area.  Almost  an  exact 
double  over  1T^  years  ago.  Most  of 
them  are  ex-CBers.  We  make  sure  the 
local  CB  crowd  knows  about  the 
classes,  Don't  knock  them  —  get  them 
to  join. 

Roy  Dancy 
Dot  nan  AL 


CROSSED  WIRES 


I  have  just  finished  reading  the 
letters  portion  of  your  magazine  and 
was  especially  interested  in  the  fellow 
who  was  giving  up  ham  radio  because 
of  snobbishness. 

I  would  like  to  advise  him  that  1 
think  he  is  misconstruing  snobbishness 
with  successful  endeavors.  I  feel  that 
when  he  visits  some  ham,  most  of 
whom  are  fair  to  well  off,  he  is 
overwhelmed  by  the  settings  and  the 
elaborate  equipment,  casts  himself 
into  an  inferiority  complex  and 
cannot  recover. 

The  amateur  fraternity  is  on  a  fairly 
high  plane  and  while  most  well-off 
amateurs  do  their  best  to  make  them- 
selves understood,  the  evidence  of 
comfortable  Irving  is  self-evident  and 
cannot  be  denied.  Again,  I  consider 
this  to  be  the  underlying  factor  and  tt 
makes  the  newcomer  of  limfted  means 
very     self-conscious.     Ir    cannot    be 


helped  and  I  know  how  he  feels,  for  it 
is  somewhat  disconcerting  to  visit  and 
see  a  tot  of  gear  that  rjoes  to  a  sum  of 
SoOGUOO  or  better, 

Maybe  some  hams  puff  up,  but  I 
am  sure  that  it  is  pride  more  than 
aloofness,  and  1  say  that  it  is  some- 
thing that  they  earned.  So,  again,  I 
think  that  the  fellow  that  wrote  in 
about  snobbishness  has  some  of  his 
wires  crossed.  I  know  that  I,  for  one. 
am  overwhelmed  by  some  of  the  new 
gear  that  some  of  my  friends  have,  but 
1  do  not  begrudge  them;  I  only  envy 
them  and  try  to  do  better  myself. 

So  that  is  my  answer  and  I  hope 
that  maybe  we  can  salvage  this  fellow. 

Jack  Golden  WA2YPW 
Portville  NY 


THE  GOLDEN  HELMET 

As  an  editor,  you  should  know 
better  than  to  generalize  in  your 
statements.  As  a  hamr  you  don't  seem 
to  be  very  knowledgeable  regarding 
license  classification. 

You  remind  me  of  the  Monsignor 
of  an  Irish  parish  who  was  very 
perturbed  because  one  of  his  parishio- 
ners was  baptized  in  a  Polish  church,  I 
do  suppose  that  a  difference  between 
5  and  13  words  per  minute  does 
emphasize  a  great  intellectual  differ- 
ence in  an  individual  whose  cranial 
capacity  seems  to  greatly  exceed  the 
capacity  therein, 

As  a  Technician,  I  couldn't  care  less 
regarding  the  phone  part  of  the  10 
meter  band.  As  an  amateur,  I  suggest 
that  you  read  the  amateur's  code, 
parts  one  and  four 

You  remind  me  of  the  painting  by 
Rembrandt,  'The  Man  in  the  Golden 
Helmet/'  the  old  warrior  dressed  in  a 
gilded  uniform  with  only  the  memo- 
ries of  the  past  shutting  out  those  of 
the  future.  The  Technicians  have  com- 
mitted much  to  the  prestige  of  ama- 
teur radio,  i.e.,  the  2  meter  halo,  TVl 
f  liters  and  many  others. 

Ham  radio,  because  of  attitudes  like 
yours  and  your  snobbish  caste  set,  has 
taken  a  back  seat  to  CB  and  has  all 
but  vanquished  ham  supply  stores 
with  Fully  stocked  shelves.  Fortu- 
nately there  are  still  hams  with  a  sense 
of  human  values  who  strive  to  build 
up  and  encourage  the  art  rather  than 
tear  it  down  with  their  envy.  Your 
name  typifies  your  character. 

John  B.  Swiencicki  K2KMU 
Parsippany-Troy  Hills  N  J 


Right  on.  —  Wayne, 


A  FREE  RIDE? 


] 


Nearly  every  issue  of  73  has  at  least 
one  complaint  about  the  code  require- 
ment {for  amateur  licenses)  in  the 
letters  to  the  editor  column.  They 
remind  me  very  much  of  the  sort  of 
complaints  we  get  from  students 
wanting  to  be  relieved  of  graduation 
requirements  (I  teach  at  U  of  Ml  J. 
They  want  to  be  relieved  of  the 
n?snonsibllity  for  language  or  math  or 


science  courses  (the  "hard  ones"},  but 
they  still  want  a  degree  labeled 
"Liberal  Arts,"  Their  complaints 
invariably  come  down  to  the  fact  that 
they  consider  the  courses  difficult  and 
want  a  free  ride.  Of  course,  they 
rationalize  their  objections  by  arguing 
t  fiat  the  courses  are  not  "relevant." 
More  often  than  not,  these  objections 
come  from  students  too  narrow  to  see 
beyond  their  immediate  wants. 

The  principal  justification  for  the 
amateur  radio  service  is  that  it  is  a 
public  service.  The  FCC  study  guides 
even  indicate  that  one  purpose  of 
amateur  radio  is  to  provide  a  corps  of 
qualified  operators  for  the  military 
and  civilian  communications  systems 
in  times  of  war.  That  —  obviously  — 
means  operators  qualified  to  use  the 
Morse  code,  because  that  mode,  more 
than  any  other,  provides  reliable 
communications  at  low  power  levels 
Note  that  a//  the  military  services  still 
use  Morse  trained  operators.  A  ten 
Wan  "Angry  109'*  can  do  yeoman 
service  on  CW  in  conditions  that 
would  put  most  phone  stations  out  of 
service.  Morse  code  is  far  from  being, 
as  one  complaining  letter  argued,  an 
outdated  mode  of  communication.  It 
works  when  others  will  not,  I  might 
also  point  out  that  most  of  our  public 
service  traffic  nets  are  on  CW  and  that 
MARS  conducts  many  such  nets. 

It  also  is  not  true,  as  Wayne  Green 
once  argued,  that  few  amateurs  still 
use  CW,  If  he  would  bother  to  come 
down  on  the  CW  bands,  he  would 
know  that  they  are  as  crowded  as  the 
phone  bands,  but  that  most  CW  opera- 
tors run  200  Watts  or  less.  The  CW 
bands  tend  to  be  a  refuge  for  those 
operators  who  want  to  communicate, 
but  who  lack  the  money  to  buy  the 
linear  needed  to  compete  on  the 
phone  bands.  They're  willing  to  work 
just  a  little  harder  than  those  at  the 
top  end  of  the  band. 

I  find  it  interesting  that  so  many 
who  consider  themselves  bright 
enough  to  pass  the  electronic  written 
are  willing  to  admit  that  they  cannot 
learn  the  alphabet.  That  is  not  a  high 
price  for  the  privilege  of  being  an 
amateur  radio  operator.  It  may  be  a 
reasonable  minimum,  As  a  professor 
of  economics  once  put  itr  The 
cheaper  a  product,  the  less  it  is  likely 
to  be  respected,  and  the  more  it  is 
likely  to  be  abused," 

David  G .  Boyd  WA9GBW 
Collimville  IL 


MORE  WARC 


The  following  are  some  of  my 
personal  observations.  On  September 
29,  1976t  a  meeting  was  held  between 
representatives  of  the  CRTPB  f Can- 
adian Radio  Television  Planning 
Board)  and  DOC  in  Ottawa,  for  the 
purpose  of  discussing  proposals  of 
how  to  rearrange  the  frequency  spec- 
trum between  406  and  960  MHz.  The 
submissions  of  this  and  Further  meet- 
ings will   be  used  as  a  guide  by  the 

Continued  on  page  154 
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Looking  West 


Silt  Pasternak  WABfTF 
14725  Tkus  St.  *4 
Panorama  City  CA  91402 

Let's  call  this  the  "putting  one's 
money  where  one's  mouth  is"  depart- 
ment. For  months  now  I  have  been 
telling  you  all  to  go  forth  and  try  to 
get  your  local  CBers  interested  in 
becoming  amateurs,  getting  them  into 
training  programs,  inviting  them  to 
radio  club  meetings,  offering  to  speak 
at  CB  "breaks,"  etc.  Well,  if  you  are 
going  to  try  to  meet  some  of  the  local 
CBers  in  your  area,  there  is  really  only 
one  place  to  meet  them:  on  their 
band,  their  home  territory  -  11 
meters  itself.  Why  not?  Eleven  meter 
radios,  the  23  channel  variety,  have 
been  tumbling  in  price  ever  since  the 
Commission  announced  that,  at  of 
January,  CB  would  be  expanded  to  40 
channels.  In  fact,  the  radio  I  pur- 
chased from  one  of  the  local  depart- 
ment stores  cost  me  under  sixty  dol- 
lars including  slide  in  lock  mount  and 
antenna  with  trunk  lip  mount  and 
coax.  I  saw  it  advertised  on  TV  one 
evening  and  ran  out  to  purchase  one 
before  they  were  all  gone.  As  it  was,  I 
had  to  wait  for  the  next  shipment  as 
the  demand  was  so  great.  The  line  at 
the  counter  stretched  to  the  door,  and 
this  was  a  chain  department  store  with 
many  such  locations.  It  would  not 
surprise  me  to  learn  that  this  sate 
alone  added  over  ten  or  twenty  thou- 
sand new  operators  to  1 1  meters. 

Anyhow,  after  unpacking  the  radio, 
I  hooked  it  up  to  my  allband  long 
wire  to  see  if  I  could  hear  anything. 
Hear  anything?  It  was  probably  100 
deep  on  every  channel  other  than  9, 
which  is  reserved  as  an  emergency 
channel.  Yet,  in  some  uncanny  way,  a 
way  that  I  still  find  hard  to  under- 
stand, people  were  actually  having 
conversations  and  enjoying  them- 
selves. Squeaks,  squawks  and  hetero- 
dynes everywhere,  yet  QSOs  were 
going  on   —   people  interacting  with 


people  —  very  informal  and  a  tot  of 
obvious  friendship.  Everyone  had  a 
"handle,"  a  pseudonym  for  personal 
identity,  but  what  was  surprising  was 
that  all  but  a  few  were  using  callsigns. 
When  someone  didn't  use  his  legal 
cat Fsign,  he  or  she  was  "jumped  upon" 
by  many  others.  Hmrnrnmm  , , .  could 
it  be  that  CB  was  changing?  Could  it 
be  that  average  "Joe  American"  was 
now  taking  CB  over  from  the  hobbyist 
DXer  and  that,  handles  aside,  CB  was 
finally  growing  into  what  it  was 
intended  from  its  inception?  Let's 
listen  a  while  longer.  An  actual  Ian 
guage  barrier  existed.  I  was  finding  it 
hard  to  understand  a  lot  of  what  was 
being  said;  CB  has  its  own  "special 
language"  much  the  same  way  that 
amateur  radio  has.  Since  I  always 
believe  that  one  should  listen  before 
engaging  a  PTT  button,  t  took  my 
own  advice,  sal  back  and  garnered  the 
necessary  education. 

Over  the  weekend  I  installed  the 
locking  slide  mount  and  antenna  on 
my  '66  Galaxie,  which  in  itself  was  no 
easy  task,  this  being  my  favorite  of 
our  two  autos  even  though  it's  older.  I 
already  had  two  such  mounts  For  the 
two  and  220  transceivers,  a  Motorola 
control  head  and  a  tone- pad  to  work 
around.  Luckily,  the  CB  radio  was 
small  and  fit  well  just  above  the  gas 
pedal  ...  on  the  dashboard,  that  is, 
between  the  two  meter  radio  and  the 
Motorola  speaker.  A  vacant  spot  was 
found  on  the  rear  fender  of  the 
driver's  side  and  the  lip  mount  dis- 
carded in  favor  of  the  regular  3/8" 
snap- in  blind  mount  and  adapter  for 
the  ASP  type  thread.  Tuning  the 
antenna  took  about  15  seconds  using 
a  Heath  VSWR  bridge  to  make  the 
check  that  found  the  approximate 
midband  VSWR  at  1-2  to  1  and  rising 
to  1.6  to  1  at  either  end  {channels  1 
and  23  respect rvetyh 

Can't  tell  you  how  strange  I  felt 
during  my  first  11  meter  contact,  it 
took  a  while  to  get  used  to  the  lack  of 


Left  to  right:  Johnny  Grant  WB6MJV,  host  of  KTLATWs  "Gaffery"  show. 
Lee  Goldberg  WA6AVP4  Mary  Stocksdate  WA6LUC.  (Photo  by  Bob  Goldberg 
WB60FQI 


Two  ways  to  let  the  world  know  who  you  are.  Left:  m  red,  white  and  blue 
from  SAND  ABC.  San  Diego.  Center:  from  LIMARC,  New  York.  Auto:  '66 
Ford  from  WAGiTF;  2m  antenna  from  GAM, 


formality,  besides  which  I  had  no 
handle  other  than  my  name  and  call- 
sign  KKU4645.  The  strange  feeling 
was  short-lived  though.  By  and  large, 
ihe  people  one  finds  on  CB  are  like 
the  neighbors  ne*t  door.  Heck,  in 
many  cases,  they  are  the  neighbors 
next  door.  With  few  exceptions,  the 
people  1  have  met  on  C8  have  gone 
out  of  their  way  to  make  me  feel  at 
home  with  them.  At  first  I  kept  my 
interest  in  amateur  radio  low  profile 
. . .  just  being  one  of  the  guys  .  .  *  one 
of  the  voices  on  the  radio.  This  didn't 
last,  I  became  involved  in  many  a 
contact  with  CBers  talking  about 
"moving  up"  (no  pun  intended)  to 
amateur  radio  with  specific  interest  in 
two  meters  and  FM  repeater  opera- 
tjon.  You  have  no  idea  of  the  impres- 
sion it  makes  on  a  radio-oriented 
non-amateur  to  hear  a  demonstration 
of  the  coverage  of  a  good  FM  repeat- 
er. Eye*  light  up  ...  I  have  seen  it 
happen'  So  far,  the  CBers  I  have  met 
out  here  in  LA  who  want  to  get  their 
amateur  licenses  have  no  interest  in 
CW,  and  cannot  understand  the  need 
for  it  when  all  they  want  to  do  is  talk. 
Many  would  be  hams  right  now  if  not 
for  that  obstacle. 

So  far,  in  the  few  weeks  that  I  have 
spent  meeting  the  members  of  our 
local  Citizens  Radio  community,  I 
have  been  quite  impressed  by  the 
dedication  of  many  of  them.  Sure, 
they  have  their  problems  -  jamming, 
malicious  interference  and,  unfortu- 
nately, a  bit  of  profanity  on  the  part 
of  a  few  "channel  hogs,"  Basically, 
they  suffer  many  of  the  same  prob- 
lems we  face  in  amateur  radio,  only 
down  on  1 1  meters  the  problems  are 
greater  due  to  the  greater  number  of 
radios  in  use,  the  greater  number  of 
users  of  the  spectrum,  and  therefore 
the  chance  for  a  greater  number  of 
"flaky"  people  to  be  part  of  the 
service.  Simple  math  „  .  the  more 
individuals,  the  more  chance  for  prob- 
lems to  show  up*  Interestingly, 
though,   it  seems  mat  self-policing  is 


starting  to  develop  within  the  service, 
at  least  where  I  live;  those  who  break 
the  rules  of  CB  etiquette  are  dealt 
with  by  their  peers. 

As  things  develop,  and  as  I  gather 
more  information,  I  will  pass  it  along. 
However,  I  am  convinced  that  CB 
radio  and  its  users  are  the  best 
resource  we  have  to  tap  for  the 
growth  of  the  amateur  service,  Many, 
not  all,  but  many,  CBers  would  like  to 
get  an  amateur  ticket  if  only  amateurs 
would  get  off  their  "high  horse"  and 
offer  a  needed  helping  hand  to  those 
asking  for  it.  It  hurts  when  I  hear 
about  CB  people  going  to  local  hams 
for  assistance  in  that  direction  only  to 
be  met  with  a  look  of  indignation  and 
"get  lost,  who  needs  you"  attitude. 
Put  yourself  In  the  other  guy's  place 
. , ,  how  would  you  feel? 

Oh  yes,  my  lack  of  handle  was  also 
short  lived,  Vtoile  checking  out  the  CB 
radio,  I  enlisted  the  aid  of  a  fellow 
amateur,  Charlie  WB6SKM,  who  also 
possesses  a  CB  radio.  Charlie  promptly 
christened  me  "The  73  Man"  . . .  well, 
what  else? 

While  getting  a  CB  radio  as  1  did 
and  taking  amateur  radio  to  the  CBer 
was  one  way,  there  are  other  ways  of 
getting  the  interested  CBer  to  take  the 
next  step.  A  recent,  well-publicized 
event  hete  in  Los  Angeles  was  another 
way*  Take  an  excellent  producer 
director  team  like  Lenore  (W6NA2) 
and  Bob  (W6VGQ)  Jensen,  Add  a 
well  known  and  talented  emcee  such 
as  KTLATV  personality  Johnny 
Grant  WB6MJVV  an  expert  audio 
engineer  like  B*H  Orenstein  KHGlAF/6 
with  extremely  fine  equipment,  and  a 
bit  of  help  from  KHJ  radio's  Jim 
Davis  WB0SQP/6  to  set  up  and  handle 
audio.  Continue  with  an  introduction 
using  Dave  BeH's  new  film,  "Moving 
Up  To  Amateur  Radio,"  which  in 
st self  has  the  ability  to  captivate  an 
audience.  Include  a  number  of  experts 
on  different  aspects  of  amateur  radio 

Continued  on  page  16 
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SOUTHCOM  HEAVY-DUTY  SLIDE  MOUNTS  ARE 
DIFFERENT,  HEAVY-GAUGE  STEEL  SLIDES 
ON  PLASTIC  GUIDES  FOR  SMOOTH  OPERATION. 
POWER  AND  SPEAKER  CONNECTIONS  ARE  SE- 
CURE THROUGH  COMPUTERTYPE  CON- 
NECTORS, A  STAINLESS  STEEL  LATCH  HOLDS 
THOSE  CONNECTIONS  UNTIL  YOU  REMOVE 
YOUR  UNIT.  PROVISION  IS  MADE  FOR  LOCK 
BY  A  USER-PROVIDED  PADLOCK, 


FOR   TWO-WAY    RADIO   USERS,   THE  MB~3   PRO- 
VIDES   A    NEW   MINIATURE    COAX  CONNECTOR 
DESIGNED     FOR     DEMANDING     UHF    APPLI- 
CATIONS.     OTHERS    MAY    CLAIM    NO    SWR    OR 
LOSS,   ,  .WE  CAN   GUARANTEE   IT! 

WHETHER   YOUR  UNIT    IS  A    "MICRO"    OR    A 
HEAVYWEIGHT.    ,    .MOUNTED    IN    CAR,    TRUCK 
OR  BOAT,  A  SOUTHCOM  SLIDE  MOUNT  INSURES 
"PERMANENT     INSTALLATION"    OPERATION 
WITH     INSTANT     IN/OUT    SAFETY    AND    CON- 
VENIENCE. ASK  YOUR  DEALER   FOR  A  SOUTH- 
COM   SLIDE  MOUNT  TODAY. 


MB-3  (ILLUSTRATED)  FOR  2-WAY  RADIO  $19.95 

MB-2  (NO  ANTENNA  CONNECTIONS)  FOR  TAPE  DECKS  514,95 
MB-1   MOUNT  ONLY,  WITH  NO  WIRING  S  7.25 


SOUTHCOM,  INC. 

P.O.  Box  11212,  Dept  104 

Ft.  Worth  TX  76109 


visiting  views  from  around  the  globe 


The  Largest  FCC  Raid  Ever 


Federal  marshals  and  FCC  agents 
raided  19  locations  in  the  Baltimore- 
Washington  area  early  on  the  morning 
of  October  27.  Confiscated  was  over 
65  thousand  dollars  worth  of  equi[> 
ment  used  by  outlaw  SSB  CBers.  {See 
"In  Pursuit  of  the  HFers/'  Holiday 
'76  73. )  It  was  the  largest  single  raid 
in  FCC  history  and  capped  a  lengthy 
Investigation  by  the  Baltimore  office 
in  conjunction  with  the  Laurel  MD 
monitoring  station.  Similar  investiga- 


tions are  ongoing  across  the  country, 
according  to  FCC  sources. 

Among  those  charged  with  illegal 
operations  were  two  Novice  class  a  ma 
teurs  and  an  alleged  ringleader  of 
Maryland  CB  SSBers.  The  agents. 
armed  with  search  and  seizure  war 
rants,  conii scaled  extensive  member 
ship  lists  giving  call  numbers  and  full 
names  and  addresses  of  the  entire 
Maryland  chapter  An  FCC  spokesman 
told    73   he    expected    some  further 


A  room  futf  of  confiscated  equipment.  Robert  Mrozt  Engineer  in  Qrarge,  FCC 
Baltimore  ffeft),  and  Assistant  Engineer  in  Charge  Donald  Soger  t 1 'right ),  in  the 
midst  of  their  cache. 


investigations  to  grow  from  the  fucky 
find.  Station  records  taken  in  the  raids 
are  being  scrutinized  in  an  effort  to 
identify  every  individual  who  may  be 
involved  and  where  equipment  was 
purchased. 

As  i  It  us  l  rated  by  the  accompanying 
photographs,  amaieur  equipment 
made  up  the  bulk  of  the  FCC  raids. 
Confiscated  were  a  half  dozen  linear 
amplifiers.  Heath  and  Yaesu  trans- 
ceivers, frequency  counters,  remote 
vfos,  VHF  HTs,  beams  and  rotors, 
along  with  several  ingenious  C8  rigs. 
One  unit  was  reportedly  set  up  like  an 
ordinary  CB  rig  with  a  frequency 
counter  slung  underneath.  But  when 
you  switched  on  the  ANLr  the  coun- 
ter would  indicate  frequencies 
between  10  and  It  meters,  and  the 
delta  tune  became  a  vfo! 


The  FCC  in  Baltimore  is  conducting 
an  inventory  of  all  the  equipment  and 
taking  technical  measurements  to 
determine  exact  frequency  range  and 
output.  Serial  numbers  are  being 
checked  through  local  authorities  to 
determine  if  any  of  the  gear  was 
stolen.  (Amateurs  in  the  Baltimore- 
Washington  area  who  are  missing  gear 
would  be  wise  to  contact  FCC  Balti 
morel 

All  19  CSers  raided  face  federal 
charges  carrying  penalties  of  $500 
dollars  per  day,  per  offense,  and  one 
year  in  prison  and  a  310,000  fine  for 
the  unlicensed  use  of  CB  or  amateur 
radio  equipment.  Federal  judges  will 
decide  what  happens  to  all  that  equip 
ment;  it  could  go  towards  fines,  be 
declared  contraband,  or  end  up  on  a 
government  surplus  list.  In  any  case,  it 
seems  likely  some  of  the  equipment 
could  go  to  charitable  organizations, 
and  show  up  on  20  meter  SSB  in  the 
hands  of  a  missionary,  handling  phone 
patches. 

Incidentally,  it  was  not  the  work  of 
hams  that  led  the  FCC  to  the  outlaws 
. . .  instead  it  was  the  old  Tennessee 
Valley  Indians,  plus  what  one  FCC 
official  termed  massive  interference  to 
business  radio,  and  local,  state  and 
Federal  government  radio  users.  Those 
are  the  same  tracks  that  have  led 
FCC  teams  to  333  outlaws  in  other 
parts  of  the  country  , ,  t  and  the  same 
tracks  that  are  being  followed  some- 
where else  as  you  read  this,  where 
would-he  hams  are  taking  the  easy 
way  onto  the  air. 

Warren  Elly  WA1GUD 
Associate  Editor 


Some  of  the  gear  undergoing  testing;  note  power  output  of  80  Watts  and 
frequency  of  27.9099  MHz, 


Some  of  the  modified  CB  gear  confiscated  in  Baltimore -Washington.  Note  the 
external  switching  arrangements  which  aftow  our-of-hand  operation. 
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Part  97  of  the  FCC  Rules  and 
Regulation?  has  been  changed  so 
much  in  recent  years  that  most  ama- 
teurs art*  not  completely  familiar  with 
existing  requirements.  Even  ihpse  of 
us  who  teach  licensing  courses  have 
trouble  keeping  up  to  date  with  the 
latest  changes  It  is  my  opinion  that 
very  few  of  the  recent  changes  will 
benefit  amateur  radio  and  that  many 
of  them  will  harm  our  service.  Simply 
stated,  I  do  not  believe  amateur  radio 
is  strengthened  by  weakening  the  rules 
and  regulations  under  which  we 
function. 

It  has  long  been  obvious  to  most  of 
us  that  the  FCC  does  not  intend  to 
clean  up  the  mess  they  have  allowed 
to  develop  on  the  old  11  meter  band. 
It  appears  to  me  that  the  FCC  is 
hoping  to  alleviate  some  of  the 
present  CB  problem  by  easing  as  many 
CB  people  as  possible  into  amateur 
radio. 

J  believe  our  AR  R  L  has  been  duped 
into  helping  the  FCC  clean  up  part  of 
the  CB  mess.  I  can  understand  the 
League  supporting  a  program  to  pro- 
duce more  amateurs;  this  is  reason 
able.  However,  I  find  it  very  difficult 
to  believe  that  our  League  cannot  see 
I  he  danger  to  our  amateur  radio  ser- 
vice. Listen  to  CB  and  make  up  your 
own  mind  how  '* beneficial"  these 
people  will  be  to  amateur  radio. 

I  have  taught  amateur  U censing 
courses  every  year  since  !94S+  I  have 
had  as  many  as  1,000  students  at  a 
time*  [  have  had  an  increasing  percent- 
age of  CB  people  in  my  courses  since 
1957  and  the  current  percentage  is 
usually  about  30%.  It  has  always  been 
my  experience  that  students  with  C8 
background   are   the    least    likely   to 


Dead  Within  A  Decade? 


stick  it  out  and  earn  an  amateur 
license;  their  dropout  rate  is  about 
double  over  the  rest  of  the  group. 
Fortunately,  we  have  had  many  ex-CB 
operators  develop  into  extremely 
good  amateurs  who  are  a  credit  to  the 
amateur  radio  service.  Unfortunately, 
most  of  them  have  been  unable  or 
unwilling  to  shake  their  bad  CB  habits 
and  this  is  bad  for  amateur  radio.  It 
has  also  been  my  observation  that 
very  few  CB  people  are  seriously 
interested  in  becoming  amateur  radio 
operators.  The  objectives,  back- 
grounds, and  philosophies  of  amateur 
radio  and  CB  are  radically  different 
I  do  not  believe  we  need  to  greatly 
increase  the  American  amateur  radio 
popular  ion  to  safeguard  our  fre- 
quencies at  the  1979  World  Admints 
trative  Radio  Conference  (WARC). 
Amateur  radio  has  realized  its  most 
significant  gains  at  times  when  we  had 
very  few  amateurs.  To  the  best  of  my 
knowledge,  aM  WARC  position  papers 
were  required  to  be  submitted  in  mid 
1976,  so  any  upsurge  in  the  American 
amateur  population  (between  mid 
1976  and  the  1979  WARC)  will  not 
appear  in  those  papers.  Common  sense 
further  discredits  the  present  "safety 
in  numbers"  approach.  Basically,  each 
country  has  an  equal  voice  at  WARC 
This  means  that  a  country  with  hun 


dreds  of  thousands  of  amateurs  has 
the  same  voting  strength  as  one  with 
only  a  handful  of  amateurs.  Since  our 
country  has  one  of  the  largest  amateur 
populations  in  the  world,  it  appears 
reasonable  to  me  that  the  major  objec- 
tive should  be  to  increase  the  numbers 
of  amateurs  In  other  countries.  Our 
voting  power  at  WARC  will  not 
increase  one  iota  if  we  double  or  triple 
the  number  of  amateurs  in  our 
country;  please  don't  be  gullible 
enough  to  believe  otherwise. 

My  thoughts  on  this  matter  are 
summarised  in  this  paragraph  and  I 
hope  you  will  take  the  time  to  arrive 
at  your  own  decision.  I  am  opposed  so 
recent  FCC  changes  which  I  believe 
will  seriously  degrade  our  amateur 
radio  service,  I  believe  that  FCC  dereg 
ulation  of  amateur  radio  can  lead  to 
disaster.  I  do  not  believe  the  CB  mess 
will  be  significantly  reduced  even  if 
many  of  them  are  absorbed  into  ama- 
teur radio,  I  think  the  CB  mess  must 
be  dealt  with  on  its  own  by  the  FCC 
and  that  Congress  should  fund  the 
FCC  to  do  this  major  job,  I  am  firmly 
convinced  that  converting  any  signifi- 
cant number  of  CB  people  to  amateur 
radio  will  degrade  our  amateur  radio 
service.  I  do  not  believe  that  a  large 
influx  of  new  amateurs  is  necessarily 
beneficial    to  amateur  radio;   it  cer 


t  a  inly     cannot     replace     continuing 
quality  performance  of  existing  a  ma 
teurs  serving  the  public  need. 

If  the  present  trends  continue.  I 
have  no  doubt  that  the  amateur  radio 
service  fas  we  presently  know  it)  will 
be  dead  within  a  decade.  I  hope  this 
does  not  happen  because  I  believe  the 
amateur  radio  service  is  of  great  value 
to  all  the  peoples  of  the  world.  If  I  did 
not  believe  this,  I  would  not  spend 
20-30  hours  per  week  helping  new 
amateurs  get  started. 

If  you  decide  that  our  amateur 
radio  service  is  in  danger,  please  take 
action  to  eliminate  the  problems.  I 
believe  it  helps  to  send  ideas  to  the 
FCC,  Senators,  Representatives, 
House/Senate  Communication  Sub- 
committees, ITU/I  ARU,  and  ARRL  I 
have  been  writing  for  years  and  I 
would  greatly  appreciate  some  sup- 
port. I  do  not  believe  it  is  too  late  to 
save  our  American  amateur  radio  ser- 
vice, but  it  appears  obvious  to  me  that 
rt  will  die  if  most  amateurs  fail  to 
wake  up  and  take  action.  We  are 
communicators;  let's  pass  the  word 
before  it  Is  too  late!! 

Bob  Welsh  W6DDB 
Burba nk  CA 

Reprinted  front  the  LERC  Amateur 
Radio  Cfub   Bulletin,  November   76* 


A  special  event  call  is  issued  by  the 
Federal  Communications  Commission 
to  commemorate  some  particular 
event  or  activity.  IM6V  was  such  a  call. 
issued  on  the  occasion  of  the  Viking 
mission  to  Mars,  The  significance  of 
the  Viking  mission  (to  softland  a 
spacecraft  on  another  planet)  war 
ranted  an  equally  significant  callsign. 
N6V  was  the  first  modem  day  1  x  1 
call  issued  by  the  FCC  to  an  amateur 
radio  station.  The  Jet  Propulsion 
Laboratory  Amateur  Radio  Club, 
W6VI0P  is  proud  to  be  its  owner.  We 
owe  many  thanks  to  the  Commission 
for  honoring  our  request. 

N6V  is  the  third  in  a  line  of 
commemorative  calls  issued  to  the 
JPL  Amateur  Radio  Ckib.  WP6JPL 
was  for  the  Apollo  16  mission,  and 
WS6MVM  was  for  the  Mariner  Venus 
Mercury  mission  (Mariner  101.  Over 
the  period  from  June  to  November, 
1976,  N6V  became  one  of  the  most 
significant  special  events  ever  to  be 
undertaken  by  a  single  group  of  ama- 
teurs. The  operation  united  our  club 
more  than  ever  before  because  a  real 
team  effort  was  required  in  order  to 
build  a  completely  new  station  from 
scratch,  and  then  operate  N6V  over  a 
five  month  period. 

When  the  JPL   Radio  Club  under- 
took  this  activity,  we  anticipated  an 


Is  There  Life  On  Mars? 


event  of  a  size  comparable  to  our 
previous  special  events,  2000  to  3000 
contacts.  It  soon  became  apparent 
that  we  had  a  tiger  by  the  taiL  and 
would  have  to  work  10,000  or  more 
stations  to  satisfy  the  ttger's  hunger. 
Our  existing  station  would  not  he  able 
to  handle  the  toad  because  of  small 
quarters,  high  electrical  noise,  limited 
antenna  possibilities,  and  poor  loca- 
tion (in  a  canyon  two  miles  north  of 
the  Pasadena  Rose  Bowl}.  The  club's 
long-term  goai  of  a  new  trailer  facility 
in  a  better  location  was  now  given  a 
deadline  for  completion  .  .  .  June  18, 
1976,  the  planned  first  day  for  N6V, 
which  coincided  with  the  orbit  inser- 
tion rocket  motor  burn  (45  minutes 
worth)  for  Viking  I.  Dick  K6SVP  was 
assigned  as  facility  manager.  The  time 
was  now  March. 

Final    site  plans   were   drawn   and 
submitted   by    Glenn    K6GHJ  to  the 


laboratory  facility  engineering  people 
in  May  for  approval,  a  surplus  tower 
was  obtained  from  the  newly  formed 
Goldstone  Radio  Club,  WB6MXU, 
surplus  RG254  hardline  coax 
(7/8  inch  diameter)  was  found  in 
storage*  a  TH6DXX  6  element  beam 
and  Ham  II  rotor  were  pur  chased, 
and  the  race  was  on,  Mr,  Murphy 
reared  his  head  by  having  the  first 
spool  of  RG254  coax  delivered  Friday 
afternoon  to  the  trailer  location  at  the 
bottom  of  the  rough,  brush  covered, 
rattlesnake- infested  hill  on  which  the 
antennas  were  to  be  located  some  650 
feet  up  from  the  trailer.  The  work 
party,  including  five  of  the  JPL  Ex- 
plorer Scouts  working  on  the  lab 
sponsored  Project  Sunflre  for  Pitcairn 
Island,  was  already  scheduled  for 
Saturday  morning.  There  was  no  time 
to  transport  the  spool  of  coax  (which 
weighed  several  hundred  pounds  and 


was  five  feet  in  diameter)  to  the  top  of 
the  hill,  so  we  gallantly  began  pulling 
the  coax  tip  the  hill.  Without  a  doubt, 
650  feet  of  RG254  gets  very  heavy, 
especially  in  the  hot  sun.  The  next  run 
of  hardline  waited  until  the  spool  was 
transported  to  the  top  of  the  hill  so 
we  could  pull  the  coax  down,  A 
second  spool  of  coax  was  obtained  in 
July  and  two  additional  runs  of  hard- 
line were  added,  All  went  smoothly 
this  time,  until  the  wooden  spoof 
holding  the  coax  disintegrated  on  the 
spool  stands.  The  only  solution  was  to 
unroll  the  entire  spool  by  removing  all 
the  remaining  spool  wood  and  care- 
fully unrolling  the  entire  1700  feet  of 
coax  along  the  ground.  We  could  then 
pull  the  line  down  the  hill. 

Tower  installation  began  six  days 
before  the  deadline.  Again,  Murphy" 
Would  you  believe  that  when  we  met 
the   fellow  supplying  our  guy  wires 
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Roy  Neat  K6DUE  oversees  NBC  "Today" show  filming. 


KABC  newsman  interviewing  Jim  Lumsden  WA6MYG. 


AH  N6V  transmissions  were  nor  SSTV.  Here  Bob  Bmdkin  WA6TBH  works  CW 
under  the  watch  tut  eye  of  the  Viking  pro/eel's  biology  man  insignia, 


and  crimp  sleeves  at  the  top  of  the 
hill,  and  he  went  to  open  the  trunk  of 
his  car,  Murphy  made  the  key  not 
work?  No  amount  of  banging  or  twist 
ing  would  open  that  trunk.  Finally. 
we  discovered  that  two  identical  cars 
had  been  parked  side  by  side  down 
below  and  that  he  had  put  the  sup 
plies  in  the  right  car,  but  driven  off  in 
the  wrong  car  with  the  right  ignition 
key!  That  wasn't  the  last  of  Murphy, 
He  decided  that  one  of  the  tower  guy 
anchors  would  have  to  be  set  in  solid 
rock  I  By  the  time  we  finished  we  had 


placed  on  top  of  that  hiFI,  aside  from 
the  71  loot  tower  and  triba  rider,  a  2 
meter  collioear,  an  inverted  vee  for  40 
and  80,  and  a  40  through  1Q  meter 
vertical. 

In  spite  of  it  all.  N6V  went  on  the 
air  at  1300Z,  June  1B.  1976,  for  the 
first  operating  period  of  five  days.  The 
basic  plan  was  to  operate  for  a  total  of 
forty  days,  divided  into  Four  periods 
coinciding  with  the  four  major  mis- 
sion events:  Viking  I  orbit  insertion, 
Viking  I  landing.  Viking  II  orbit  inser- 
tion, and  Viking  II  landing. 


The  first  period  of  five  days  netted 
2250  contacts  toward  the  goal  of 
10,000  and  gave  us  the  confidence 
that  N6V  would  achieve  its  goal.  We 
were  very  pleased  at  this  initial 
achievement,  since  the  station  was 
manned  almost  entirely  during  non- 
working  hours.  Because  we  were  a  bit 
late  getting  the  publicity  out  to  some 
of  the  publications  and  missed  the 
June  issue,  we  were  met  with  a  bit  of 
amazement  and  uncertainty  as  to  the 
legitimacy  of  the  call,  but  word  spread 
pretty  fast.  Most  worked  modes  were 
20  CW,  20  SSBP  and  2  FM,  accounting 
for  about  85%  of  the  total  contacts. 
The  lowest  count  was  2  FM  CW  with 
one  contact  (what  a  surprise  that 
contact  was).  Other  bands  and  modes 
were  worked,  but  seemed  to  be 
worked  out  pretty  fast.  Admittedly, 
our  ears  were  not  very  good  on  40  and 
80  meters,  mostly  because  those 
antennas  for  the  first  period  were  Fed 
through  700  feel  of  RG9  coax  with 
the  consequent  signal  losses. 

One  of  the  biggest  surprises  While 
working  2  meters  was  being  linked  to 
the  Kingman  AZ  146.16/76  repeater 
some  600  miles  away  through  a 
remote  link  on  14&\52  simplex.  Most 
of  us  were  total  I  y  unaware  that  such  a 
link  existed.  The  next  surprise  was  to 
hear  that  the  entire  link  was  con 
trolled  by  Jerry  WB6NQE  while  sit 
ting  on  a  diving  board  at  Huntington 
Beach!  Later  connections  into  the 
remote  link  put  us  into  locations  like 
Las  Vegas  NV,  El  Paso  TXf  Santa 
Barbara  CA  and  other  points  over  the 
mountains  north  of  us.  Tremendous! 
Another  highlight  of  two  meters  was 
to  contact  Bi ! t  Pickering,  retired  JPL 
Director  and  ex  Z2BL,  while  visiting 
the  shack.  He  was  put  in  contact  with 
the  giant  Go*dstone  64  meter  (210 
feet  diameter)  antenna  control  station 
console  which  was  being  manned  by 
one  of  the  Goldstane  Radio  Club 
members.  The  link  to  the  High  Desert 
was  made  possible  through  WR6ALH, 
Rosemend  CA.  and  WR6AFX,  Table 
Mountain  CA, 

The  reception  that  N6V  received  on 
the  repeaiers  was  tremendous  and 
much  appreciated,  in  most  cases,  IM6V 
operation  on  repeaters  was  minimized 
during  commuting  hours.  Initially,  we 
had  only  two  simplex  and  four 
repeater  crystals;  however,  we  soon 
realized  that  proper  coverage  of  2 
meters  required  a  synthesizer,  which 
the  club  quickly  purchased.  It  was  like 
adding  a  new  band,  because  we  could 
now  work  all  repeaters  that  we  could 
reach,  as  we  It  as  other  simplex  fre- 
quencies. The  Ensenada  Radio  Club, 
XE2BC,  met  us  on  one  of  the  now 
available  frequencies  on  sked  one 
evening  and  we  worked  most  of  the 
guys  in  the  Ensenada  Club. 

Novice  response  was,  at  first,  one  of 
bewilderment  and  disbelief,  A  three 
character  call?  That  just  did  not  fit 
the  pattern  f  Frequently <  the  return 
call  after  a  CQ  would  be  to  WN6NBV 
(N6V  end  to  end,  almost).  As  word 
got  around,  things  got  easier  and  the 
response  got  better.  Ralph  WB6YMF 
put  in  many  hours  at  the  Novice  key. 
The  most  fortuitous  station  worked 


early  in  the  event  was  Mel  W6VLH, 
who  asked  if  we  would  be  on  SSTV. 
Our  answer  was  negative,  that  no  one 
in  our  club  had  the  equipment    A 
couple  of  days  later,  we  received  a  calf 
from   Robot  asfcing  what  equipment 
we  needed  for  SSTV  operation  and  rl 
Ihey  coutd  loan  it  to  us!  Thus  began 
one  of  the  most  wanted  SSTV  opera- 
tions in  the  world.  Jim  WA6MYJ  and 
Stan    K6YYQ    operated  most  of  the 
SSTV    (since  the  equipment  was  on 
loan  we  were  sensitive  as  to  its  use). 
Pictures  of  Mars  from  both  the  Viking 
Orbiter  and  Lander  were  aired  over 
N6V,   occasionally   into  areas  where 
(here  was  littte  or  no  news  coverage  of 
the  mission.  A  most  memorable  QSO 
was:  "N6V  de  CZ2Q.  What  are  those 
pictures  you  are  sending?  They  look 
like  the  surface  of  Marst"  "CZ2Q  de 
N6V.  That's  what  they  are!"  We  felt 
good  that  the  pictures  were  recogni? 
able.  We  are  grateful  to  the  JPL  Public 
Information   Office   for  providing  us 
with  the  high  quality  photographs  for 
our  transmissions  We  also  had  a  direct 
video  feed  to  the  shack  which  allowed 
us  to  monitor  and  transmit  some  of 
the  photos  "live"  from  Mars  as  they 
were    received    here    on    Earth    and 
processed    by    the    computers-    Jose 
YV5FBL,    Caracas,    Venezuela,    was 
late  to  a  ham  club  meeting  when  the 
XYL  said  that  the  Mars  pictures  were 
more  important.  Besides,  he  said  the 
rest  of  the  dub  would  not  believe  him 
unless  he  had  tapes  to  prove  it.  At 
least  one  ham,  Bill  W 1 P F  A,  was  able  to 
have  his  Polaroid  photo  of  our  trans- 
missions published  in  the  local  news- 
paper, and   then   sent  us  a  clipping. 
Bruce  VK3VF  sent  impressive  photos 
of  a  couple  of  pictures  he  received  and 
also    submitted    to    the    newspaper. 
VE3AXC  arranged  to  have  TV  news 
coverage   live   while  receiving   SSTV* 
Our      local      K ABC  TV     news     team 
covered    our    operation    in    the    Los 
Angeles  area.  Bob  WB0JGJ  got  a  story 
in   his   local    Des   Moines   I A  paper, 
which  was  picked  up  by  the  AP  wire 
service,  and  culminated  in  many  local 
TV  news  stories  filmed  in  individual 
local  towns  (we  haven't  received  ail 
the  video  tapes  yet}  and  also  in  a  5 
minute  report  by  Boy  Neal  K6DUE 
on  the  NBC  'Today"  show.  As  far  as 
we  could  ascertain,  that  was  the  first 
time  a  film  had  been  made  from  both 
ends  of  a  QSO  at  the  same  time.  That 
Roy's   always   thinking,  but  what  a 
problem!  We  had  to  pick  a  station  in 
one  of  several  majof  cities  in  the  US, 
establish  a  schedule  with  him,  qua  ran 
tee  a  contact  at  8:00  am  our  time,  all 
in  less  than  24  hours,  so  that  Roy 
could  schedule  film  crews  in  separate 
cities  for    the   following   day.    Frank 
WB5SAG   was   our   choice,   and  the 
filming  was  fOOO%  successful.  We're 
not   sure  who  was  flying  higher  — 
Frank  or  his  patients  (Frank  is  an 
anesthesiologist  in  Houston  TX), 

One  contact,  KC4AAB/M  Reg  2  off 
the  coast  of  South  America,  expressed 
more  than  the  usual  interest  in  the 
Viking  mission  progress  during  one  of 
the  SSTV  operating  periods,  it  turned 
out  that  the  ship  was  an  icebreaker  on 
its  way   back   from   Antarctica   with 


14 


The  famous  Mars  tedge  with  a  B  or  number  8  as  it  appeared  from  the  Viking 
lander's  camera  prior  to  SSTV  transmission. 


The  selection  of  herd  copy  pictures  for  SSTV  transmission 
K6YYQ  works  near  a  picture  coming  from  Mars, 


here,  Stan  Brukf 


several  Viking  project  biologists  on 
board.  They  had  heard  no  news  of 
Viking's  success  and  were  most  appre- 
ciative of  the  information  beard  and 
vowed  that  before  the  next  trip  out 
they  would  have  SSTV  on  board, 

The  station  at  N6V  was  not  yet 
equipped  for  working  OSCAR,  so 
Skip  W6PAJ  came  to  the  rescue  with 
his  mobile  setup  for  working  the 
satellites,  Murphy  caused  an  alumi- 
num plate  in  the  roadway  to  tilt  and 
lodge  under  his  van  chassis  as  he  drove 
by,  literally  launching  all  the  equip- 
ment from  the  seats  onto  the  floor. 
Remarkably,  all  equipment  worked 
afterward,  The  only  other  problem 
encountered  while  working  OSCAR 
was  the  high  received  noise  level  so 
that  many  stations  reluming  Skips 
CQ  could  not  be  heard,  Several  sta- 
tions did  get  through,  however,  and 
we  were  very  pleased  that  Skip  braved 
the  hill  to  set  up  on  the  mesa  above 
JPL  a  few  feet  from  the  rattlesnakes 


( they  were  heard  I , 

QRP  was  occasionally  exercised, 
with  George  K6YGN  braving  the 
QRM  most  of  the  time.  A  5/9  signal 
from  Hawaii  on  TA  Watts  and  5/8 
from  the  east  coast  on  1  Watt  are  not 
bad  reports. 

QSLing  finally  got  underway  about 
a  month  late  when  we  received  the 
cards  from  the  printer  (not  entirely 
his  fault)  and  we  began  fitting  the 
SASEs  (first  as  promised).  The  hard- 
est QSLs  to  deal  with  were  those  that 
included  the  SASE  and  a  note  saying, 
"Please  send  me  the  QSL  card  for 
contacting  N6VV*  No  time,  date, 
band,  or  callsign  t  At  the  time  we 
received  that  card,  we  had  over  6000 
entries  in  the  logbook.  Another  QSL 
was  a  bit  better;  he  at  least  included 
his  callsign.  Because  we  hope  to  QSL 
T0Q%,  they  will  both  receive  their 
cards,  just  a  bit  later  than  hoped  for. 
We  received  cards  from  several 
SWLers,  and  even  one  from  an  experi- 


menter who  copied  SSTV.  "Please 
QSL  to  W6VIO,  Whiskey  Six  Viking 
In  Orbit"  became  a  catch  phrase. 

The  effort  involved  in  conducting 
an  event  the  size  of  NGV  is  more  than 
significant;  it  is  major,  as  Jim 
WA6MYG  found  out.  When  volunteer 
ing  to  head  the  activity  one  year  ago, 
the  magnitude  of  N6V  was  not  even 
dreamed  of.  Although  painful  {liter- 
ally) at  times  to  many  who  panici 
pared,  the  event  was  very  successful, 
very  satisfying,  and  enabled  the 
JPLABC  to  realize  one  of  its  long 
term  goals  *  . .  a  new  station,  Many 
friends  were  made  both  within  and 
outside  the  club,  This  event  will  be 
remembered  as  a  unique  experience 
for  many  years. 

Did  i!  seem  like  a  clique  running 
N6V?  Alt  who  came  and  participated 
became  a  part  of  the  "clique."  The  list 
below  cannot  possibly  cover  aU  con- 
tributions of  every  individual;  NGV 
was  a  team  effort  and  everyone  helped 
in      many     areas:     Jim      Lumsden 


WA6MYJ,  N6V  Activity  Chairman; 
Dick  Piety  K6SVP,  Facility  Manager 
&  Operator:  Stan  Brokl  K6YYG, 
Facility  &  Operator;  Ralph  West 
WB6YMF,  Facility  &  Operator;  Chuck 
Weir  W6UM,  Equipment  &  Operator; 
Norm  Chalfin  K6PGX,  Photographer 
&  Operator;  Merril  Burnett  K6BER, 
QSL  Manager;  Glenn  Berry  K6GHJ, 
Facility;  George  Williamson  K6YGN, 
Operator,  QRP;  Jack  Patzold 
KOT6574,  Facility  &  Operator; 
Warren  Dowler  KNX8341.  Operator; 
Skip  Reyman  W6PAJ,  OSCAR, 
Gordon  Crawford  WB6DRH,  Public- 
ity; Jim  Longthorn  WA6KFW,  Opera* 
tor;  Rich  Ward  WA6V0G,  Operator; 
Merv  MacMedan  W6fUV,  Operator; 
Bob  Brodkin  WAGTBH.  Operator; 
Bob  Biswell  W6MZR,  Operator;  Stan 
Sanders  WB6MPM,  Operator;  Joe 
Berry  WA6FCE,  Operator;  Stan 
Hench  WBBJMP,  QSL  Design;  Bill 
Carpenter  WA6Q2Y,  Video  Feed; 
Waldo  Brown  W6QWCr  Video  Feed; 
Jay  Holladay  W6EJJ,  Trustee. 


If  crime  statistics  prove  correct, 
nearly  all  of  us  can  expect  to  have 
that  prized  mobile  rig  forcibly 
removed  sometime  in  the  near  future. 
It  can  happen  in  a  parking  lot,  your 
own  driveway,  the  service  station,  or 
right  outside  on  club  meeting  night. 

The  best  way  to  be  sure  that  you 
don't  become  a  victim  of   Midnight 
Electronics  Supply  is  to  remove  the 
rig  and  all  markings  that  indicate  the 
presence    of   radio    equipment.    This 
may     also     include     the     extremely 
unpalatable   task  of  returning   those 
callsign  plates  to  your  local  registry: 
The  dyed-in-the-wool  mobife  opera- 
tor realizes  that  no  matter  how  many 
precautions  are  taken,  it's  often  next 
to  impossible  to  complete! y  hide  the 
fact  that  gear  is  contained  within.  So 
here  are  a  few  dos  and  don*ts  for  hams 
that  just  might  keep  the  cost  of  the 
hobby  within  reasonable  bounds. 
Do  keep  your  bill  of  sale  in  a  safe 
place  at  home,  not  in  the  car. 
Do  engrave  your  driver's  license 
number  and  state  on  both  the 
inside  and  outside  of  the  rig_ 
Do     install    a    quick    disconnect 
System,    When    feaving    the  car, 


Beating  the  Hamburglar 


take  the  rig  with  you  or  place  it 
in  the  trunk.  Out  of  sight,  out  of 
mind. 

Do  make  sure  that  you  have 
adequate  insurance  coverage  for 
your  gear.  The  insurance  situa- 
tion is  worth  an  article  by  itself . 
Remember  that  even  though  you 
have  homeowners  or  comprehen- 
sive auto  theft  coverage,  there 
may  be  exclusions  on  radio  gear 
as  well  as  high  deductible  and 
depreciation  clauses. 
Don't  try  to  hide  the  rig  with  a 
jacket  or  blanket  It  only  arouses 
curiosity. 

0oi7'r  leave  the  car  unlocked 
Although  it  sounds  like  a  silly 
statement,  the  vast  majority  of 


npoffs  happen  through  the  car 
being  inadvertently  or  purposely 
left  unlocked.  Most  insurance 
companies  won't  pay  claims 
unless  there  is  proof  of  forced 
entry. 

Don't  try  to  booby  trap  your 
gear,  Not  only  is  there  a  chance 
that  you  or  a  loved  one  m  ight  be 
injured,  but  you  face  the  possi- 
bility of  a  lawsuit  for  assault 
(Don't  laugh,  it  realty  does 
happen.)  For  example,  if  a  kid 
sees  your  booby-trapped  2  meter 
rig  and  goes  for  it  thinking  it+s 
CB,  WHAMMO!  His  family  can 
nail  you  under  laws  governing 
what's  called  an  "attractive 
nuisance."  Juries  are  known  to 


be  sympathetic  to  the  kid  in 
these  cases  and  you  could  be  out 
a  few  years'  pay  in  one  fell 
swoop. 

If,  despite  the  above  precautions, 
you  still  become  victim  of  the  ripoff, 
here  are  a  few  steps  to  follow: 

1,  Make  sure  you  really  suffered 
a  loss.  The  gear  could  be  sitting 
back  on  the  kitchen  table  or 
hidden  away  in  the  shack.  This 
can   be  extremely  embarrassing. 

2.  Call  the  local  police.  Tell 
them  what  happened,  what  was 
taken,  and  the  identification 
markings  OH  it  If  an  item 
marked  with  your  driver's  license 

Continued  on  page  208 
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Looking  I/Vest 


from  page  fO 

OSCAR.  Give  all  this  enough  pre- 
publicity  and  you  haw  the  makings  of 
an  entertaining  evening  to  present  to 
the  general  public  and  particularly  the 
Citizens  Service  operators  of  the  area. 
This  was  exactly  what  was  done  the 
evening  of  September  15,  1976,  when 
the  San  Fernando  Valley  Radio  Club, 
in  cooperation  with  the  ARRL, 
sponsored  the  first  "Wide  Wonderful 
World  of  Amateur  Radio"  evening 
suhtitied  ''Everything  you  always 
warned  to  know  about  amateur  radio 
but  were  afraid  to  ask/' 

Johnny  was  a!  his  best  (hat  evening, 
keeping  things  moving  right  along, 
while  at  the  same  time  being  truly 
entertaining.  It  was  obvious  that  for 
him  the  evening  was  a  labor  of  tove> 
The  pitch  of  the  program  was  kept 
high,  moving  from  topic  to  topic, 
explaining  in  progression  the  many 
diverse  aspects  of  amateur  radio  and 
the  people  therein.  There  were 
demonstrations  of  slow  scan  TV, 
repeaters  and  auto  patch,  talks  on 
RTTY  and  public  service.  In  all,  I 
entire  gamut  of  what  amateur  radio  is 
all  about  was  covered  in  this  fast- 
paced  two  hour  presentation,  It  took 
a  lot  of  planning,  a  lot  of  giving  on  the 
part  of  those  involved  and,  most  of 
all,  a  feeling  on  the  part  of  all  that 
what  was  being  done  would  indeed 
benefit  amateur  radio.  In  the  end, 
somewhere  between  two  and  three 
hundred  local  residents,  many  of  them 
CBers,  got  a  bit  of  insight  into  the 
world  of  the  radio  amateur  and  what 
an  amateur  could  do  within  the  scope 
of  his  interest.  In  all,  it  was  an  evening 
that  epitomized  the  real  amateur  radio 
and  on  a  fairly  large  scale  shared  n 
with  the  non-amateur. 

If  I  had  to  pick  one  moment  of  that 
evening  to  call  a  highlight,  I  suspect  it 
would  be  the  story  told  by  Lee 
Goldberg  WA6AVP  explaining  how, 
for  her,  amateur  radio  was  the  therapy 
needed  to  aid  in  recovery  from  a 
serious  illness.  She  told  how,  in  the 


process,  she  went  from  no n  amateur 
to  Advanced  class  in  a  very  short  time 
span.  These  were  moments  that  held 
everyone  spellbound,  Lee's  story  is 
one  of  beauty  and  dedication,  and  is 
an  inspiration  to  set  one's  sights 
toward  higher  goats.  Working  hand  in 
hand  with  her  husband  Bob  WB60FG, 
Lee  not  only  conquered  the  after 
effects  of  a  serious  stroke,  but  in  the 
process  has  come  to  symbolize  the 
important  part  that  amateur  radio  can 
play  in  avenues  never  explored.  Lee  is 
not  only  a  credit  to  her  own  personal 
initiative  to  conquer  an  obstacle  put 
m  her  path,  but  is  also  an  opener  of 
new  horizons  for  others  to  seek.  She 
has  given  a  very  special  new  meaning 
to  amateur  radio. 

If  you  have  been  thinking  about 
tryintj  such  in  event,  but  have  feared 
that  it  might  fail,  fear  not!  This  first 
was  indeed  a  success  and  hopefully 
more  such  evenings  will  follow  with 
other  members  of  the  amateur  com- 
munity emulating  what  was  begun  one 
warm  September  evening  in  Los 
Angeles.  The  first  "Wide  Wonderful 
World  of  Amateur  Radio*'  evening  will 
long  be  remembered  by  all  who 
attended.  Who  knows,  it  may  even  get 
us  a  few  new  amateurs,  and  that 
would  be  the  crowning  glory.  Yes,  we 
were  lucky  to  have  a  talented  profes- 
sional crew  to  start  off  this  type  of 
event,  but  it's  nothing  that  any  ama- 
teur radio  club  cannot  emulate  on 
either  a  larger  or  smaller  scale,  with  or 
without  the  professionals,  All  it  really 
takes  is  caring  a  bit  as  to  whether 
there  will  be  any  amateur  radio  after 
the  1979  WARC  Geneva  conference. 
Those  within  our  amateur  community 
will  pick  up  the  ball  and  carry  it  Is 
that  someone  you? 

A  REPEATER  FOR 
ALL  SEASONS 

We  have  repeaters  dedicated  to 
many  diverse  aspects  of  our  hobby/ 
service.  There  are  emergency  calling 
systems  dedicated  to  RACES  and 
AREC     type     operation,     autopatch 


The  beautiful  story  of  amateur  radio  as  a  therapeutic  tool  described  by  the 
person  who  used  it  as  such  -  Lee  Goldberg  WA6A  VP,  with  OAf  Bob  WB60FQ. 


systems  whose  prime  purpose  in  tile 
seems  to  he  letting  the  XYL  know 
that  you  are  pulling  into  the  driveway, 
club  repeaters  that,  open  or  closed, 
are  intended  to  act  as  an  intercom 
between  members  of  a  given  radio 
club  and,  lest  we  forget,  the  good  old 
standby,  the  simple  rat|  chew  type  of 
open  system  available  day  and  night 
lor  anyone  to  use  as  long  as  they 
operate  within  the  scope  of  their 
license  privilege.  Did  I  say  anyone? 
Pardon  my  blunder  Weil,  though 
many  a  system  professes  to  be  open  to 
all.  in  many  cases  one  group  does  not 
always  get  a  warm  welcome.  What 
group?  Why,  the  "youngster/1  of 
course.  You  know,  that  group  still  in 
school,  ages  1 5  or  so  and  younger,  who 
happen  to  hold  amateur  licenses  but 
find  it  quite  hard  to  develop  the  same 
type  of  lasting  friendships  on  repeater 
systems  that  we  in  the  next  generation 
up  seem  to  take  for  granted. 

Admittedly,  there  is  an  interest 
difference  between  the  generations, 
but  must  there  also  be  a  differ  em  set 
of  standards  imposed  on  the  younger 
ham?  Must  they  be  relegated  to  40 
CW  when  they  too  have  a  need,  and 
indeed,  by  the  fact  that  they  have 
passed  the  same  test  as  you  and  I,  a 
right  to  share  the  same  spectrum?  And 
that  Includes  repeaters!  At  long  last 
someone  is  about  to  put  into  opera- 
tion a  repeater  system  that  will  have 
one  specific  purpose  for  its  existence: 
to  give  the  younger  generation  of 
amateur  with  an  interest  in  VHF  and 
repeaters  a  place  to  converse  with  his 
peers,  tn  a  nutshell,  that's  the  avowed 
prime  purpose  of  WR6AKG  and  its 
father,  Keith  Glispie  wA&TFD, 

Keith,  not  that  long  out  of  school 
himself,  noted  that  while  virtually 
every  special  interest  group  had  a 
repeater  and  a  format  upon  which  to 
interact,  the  younger  generation  of 
amateurs  in  Los  Angeles  had  no  such 
forum.  As  Keith  tells  me.  about  a  year 
or  so  ago  the  whole  idea  began  to  take 
shape.  Why  not  a  repeater  for  this 
group7  More  specifically,  why  not  a 
repealer  that  was  designed  to  serve  the 
need  for  school  amateur  radio  clubs 
ail  over  Los  Angeles  and  surrounding 
environs,  as  well  as  their  individual 
members?  What  a  showplaee  to  use  as 
a  tool  to  convince  the  public  school 
CB  operator  thai  a  whole  new  world 
exists  in  amateur  radio.  Not  long  ago, 
when  the  calisign  WR6AKG  arrived  in 
the  mail  and  a  Pye  Communications 
FM  SO  high  band  repeater  became 
available.  Keith's  dream  began  to 
become  mora  of  a  reality, 

As  word  of  Keith's  plan  began  to 
leak  out,  it  began  to  have  a  rather 
positive  effect  on  many  members  of 
the  local  FM  community,  including 
SCRA's  Bob  Thomberg  WB6JPI,  who 
quickly  assigned  Jim  Mendershot 
YYA6VQP  of  the  Technical  Committee 
to  handle  the  coordination  for  this 
system  and  at  least  try  to  expedite  the 
matter.  With  virtually  every  two  meter 
channel  now  coordinated  and  in  use, 
finding  a  channel  for  this  project 
would  not  be  easy,  but  it  is  not  an 
impossible  task  In  fact,  since  it  rnfgj it 
be  of  interest  to  readers,  we  will  be 


following  the  SCRA  coordination  of 
WR6AKG  starting  in  this  issue  to 
show  you  exactly  how  the  SCRA 
operates  —  sort  of  two  stories  in  one, 
About  four  weeks  ago,  after  making 
the  decision  to  put  up  WR6AKG, 
Keith  contacted  the  SCRA  and  told 
them  briefly  of  his  intent.  By  return 
maitf  he  received  an  "RFC"  (Request 
For  Coordination)  form  that  he  filled 
out  and  returned  to  the  SCRA.  Nor- 
mally, such  a  request  would  be  placed 
before  a  meeting  of  the  Technical 
Committee  for  action,  but  in  this  case 
certain  parameters  of  the  proposed 
repeater  system  called  for  special 
consideration  on  the  part  of  the 
SCRA.  Therefore,  Bob  directed  Jim  to 
look  at  all  aspects  of  the  matter, 
consider  the  parameters  under  which 
the  system  as  proposed  will  operate, 
compare  this  with  the  environmental 
impact  that  such  a  system  will  have  on 
any  co-  or  adjacent  channel  users,  and 
from  this  make  a  recommendation  to 
the  Technical  Committee  as  to  where 
on  two  meters  to  put  WR6AKG. 

Very    shortly,    Jim    will    have    to 
report  back  to  Bob  and  the  rest  of  the 
Two     Meter     Technical     Committee 
(SCRA  has  a  separate  220  Technical 
Committee).   If  they  agree  wrth  Jim's 
findings,  then   Keith  will  be  issued  a 
90  day  "Test  Sanction,"  during  which 
he  will   place  WR6AKG  on  the  air. 
While  it's  in  operation,  he  will  work 
with     his    adjacent    channel     users, 
co-channel    users,    if    any,    and    the 
SCRA  Technical  Committee  to  solve 
any  and  all  problems  that  might  arise 
due   to   this  system's  establishment. 
During  this  time,  Keith,  like  any  other 
test     sanciionee,     will     be     obliged 
to  file  written  reports  with  the  SCRA 
Two  Meter  Technical  Committee;  any 
co- channel  or  adjacent  channel  users 
will  also  be  given  a  chance  to  file  any 
information  they  feel  pertinent  about 
the  effects  that  the  new  repeater  is 
having  on  their  already  existing  sys- 
tem.   From    this    myriad  of  informa- 
tion,   the    SCRA    will    make  a   final 
decision    as    to    whether    AKG   will 
remain  where  now  sanctioned  perma- 
nently, be  moved  to  a  new  assignment 
or  perhaps  moved  to  220,  or  should 
no  possible  final  "home"  be  possible, 
be  requested  to  cease  operation.   As 
this  all   progresses,  we  will  keep  you 
informed.  This,  though,  is  what  good 
competent     technical     frequency 
coordination    is   all   about.    Not  just 
finding  an  "open  slot"  in  which  to  put 
another  system,  but  rather  taking  into 
account  all  aspects  of  the  proposed 
new    system,    its  effect   on   already 
established    systems,    the   effects   of 
surrounding    terrain,   the  effect   that 
the  users  of  any  new  system  will  have 
on  existing  systems  adjacent  to  it,  and 
many  other  parameters  that  couJd  fill 
an  entire  column.  These  are  just  a  few 
of   the   items  that  Jim   is  currently 
investigating  in  his  attempt  to  find  a 
home    on    two    for   WR6AKG.    How 
successful  will  Jim  be?  We  will  con- 
tinue this  next  month, 

Finally,    a    few  comments  of  my 
own   about    the    past    two    columns 

Continued  on  page  183 
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ARRL  VHF  SWEEPSTAKES 
Starts:  1400  Your  Local  Time 

Saturday,  January  1 

Ends:  2400  Your  Local  Time 

Sunday,  January  2 

Complete  rules  for  the  29th  VHF 
Sweepstakes  can  be  found  in  the 
December  issue  of  QST  (please  check 
for  any  last  minute  changes  in  the 
rules).  Briefly,  I  he  rules  are  as  follows: 

All  amateurs  operating  on  or  above 
50    MHz    are    invited    to   participate. 
Contacts  between  stations  in  different 
time  zones  can  be  counted  only  when 
The  contest    period  is  in  progress  in 
both  zones.  Foreign  stations  may  only 
work    stations    m    ARRL    sections. 
Cross  band  work  ami  retransmitted  siq 
nals  (repeaters)  are  not  allowed.  Con 
tacts    with    aircraft    mobiles   cannot 
count  for  section  multipliers, 
EXCHANGE; 

Q$0  number,  precedence  (A  -  [ess 
than  50  Watts  input  power),  your  call, 
CK   -   last    2  digits  of   year  first   li 
censed,  ARRL  section  or  country. 
SCORING: 

Score  one  point  for  each  exchange 
sent  and  each  received  I  max.  2  points 
per  QSO).  Each  section  counts  as  a 
multiplier  only  once  regardless  of 
band  and  no  more  than  one  foreign 
country  may  be  claimed  as  a  section 
multiplier.  Yukon-NWT  counts  as  a 
separate  multiplier.  Final  score  is  the 
total  number  of  QSO  points  times  the 
total  number  of  sections  plus  10. 
LOGS: 

Official  logs  may  be  obtained  frum 
ARRL.  Send  contest  logs  and  sum- 
mary sheet  to;  ARRL.  225  Main 
Street,  Newington  CT  061 1 1 . 

QRP  -  WINTER  -  CONTEST 

Starts:  1500  GMT 

Saturday,  January  15 

Ends:  1500  GMT 
Sunday, January  16 

The  contest  is  organised  by  the  DL 
Activity  Group  -  CW,  Work  15  hours 
maximum  during  the  24  hour  contest 
period,  with  no  more  than  two  pause 
periods.  Select  up  to  5  bands  from 
160  to  10  meters.  General  call  is  "CQ 
QRP  TEST."  A  station  is  not  bandi 
capped  if  CO/VXO  control  and  VFO 
control  are  used  on  the  same  band  or 
the  input  power  of  a  commercial  rig  is 
reduced  to  below  2,5  Watts.  QRO 
stations  —  same  rules,  but  work  only 
QRP  stations  and  sign  as  QROf"; 

Storing  is  the  same. 
EXCHANGE: 

RST,  QSO  number,  and  input  (1  to 
9),  Add   (V  if  transmitter  is  CO  or 
VXO  controlled.      Example:      579 
005/8*. 
SCORING: 

QSQs  with  all  stations  are  valid 
unless  running  QRO;  then  only  QSOs 
with  QRP  stations  count.  Contacts 
with  your  own  country  count  1  point. 


own  continent  *  2  points,  DX  =  3 
points,  and  score  3  additional  points 
for  a  QSO  with  another  QRP  station 
(4  6  points)-  Score  additional  handi- 
caps  as  follows:  1  handicap  point  for 
each  station  using  below  3.5  Watts 
input  or  crystal  controlled  trans- 
mitter. Maximum  handicap  is  4  for 
any  QSO,  Both  stations  multiply  QSO 
points  times  the  handicap  points  plus 
one  (QSO  points  x  5  maximum)  to 
find  total  QSO  points  for  that  con 
tact.  Multipliers  are  as  follows*  own 
continent  =  1,  DX  :  2  points  per  band 
and  country  according  to  the  latest 
DXCC  list,  but  call  areas  in  JA,  PY, 
VE,  VK,  W  and  2S  count  extra.  Final 
score  is  total  QSO  points  f  including 
handicap  points}  times  the  total  multi- 
plier, 
LOGS: 

Send  entry  including  a  "mini-log" 
to:  Hartmut  Weber  DJ7ST.  D  3201 
Holle,  KJeine  Ohe  5,  Fed.  Rep.  of 
Germany.  Logs  should  be  sent  no  later 
than  February  T5.  1977. 

CLASSIC  RADIO  EXCHANGE 

Starts;  1300  GMT 

Sunday,  January  30 

Ends:  0100  GMT  Monday, 

January  31 

Formerly  "Nostalgia  Radio  Ex- 
change/' the  contest  is  sponsored  by 
the  Southeast  Amateur  Radio  Club, 
K8EMY,  and  is  open  to  all  A  classic 
radio  is  any  equipment  built  since 
1945  but  at  least  10  years  old,  an 
ad  van  lays;  but  not  a  requirement  in 
the  Exchange.  Object  is  to  restore, 
operate,  and  enjoy  older  equipment 
with  like-minded  hams.  General  call  is 
"CQ  CX"  on  CW  and  "CQ  Exchange- 
on  phone:  no  AM  phone  below  21 
MHz,  The  same  station  may  be 
worked  on  each  mode  on  each  band, 
EXCHANGE: 

Name,     RST,     state;    province    or 
country,   transmitter   type   (send   PA 
tube  \\  home  brew,  i.e.,  **6L6")P  and 
any  other  interesting  pleasantries. 
FREQUENCIES. 

CW  -  up  60  kHz  from  low  ends. 

Phone  -  3910.  7280,  14280, 
21380,28580. 

Novice     -    3720,     7120r    21120, 
28120, 
SCORING: 

Add  the  numbers  of  different  trans- 
mitters, states/provinces/countries  for 
each  band.  Multiply  by  total  number 
of  QSOs  and  then  multiply  that  total 
by  Classic  Multiplier:  total  years  old 
of  your  transmitter  and  receiver  (if 
transceiver,  multiply  years  by  2), 
Different  equipment  combinations 
may  be  used;  figure  scores  separately 
for  each  and  combine  for  total  score, 
ENTRIES: 

Send  lotp,  comments,  pictures,  etc, 
to:  Stu  Stephens  W8KAJ,  2386 
Queenston  Rd..  Cleveland  Heights  OH 


44118.  Certificates  will  be  awarded 
for  highest  score,  longest  DX,  most 
equipment  combinations,  oldest 
equipment,  and  "unusual  achieve- 
ments." 

NEW  HAMPSHIRE  QSO  PARTY 
200OZ  February  12- 

0500  2  February  13 
14Q0Z  February  13- 

0200Z  February  14 

The  New  Hampshire  QSO  Party, 
-•imnsored  by  the  Concord  Brass 
pounders,  Inc.,  W10C,  is  held  to 
promote  the  Worked  New  Hampshire 
Award.  Operating  periods  are  2000 Z 
Feb,  12  to  050OZ  Feb.  13,  and  1400Z 
Feb.  13  to  02002  Feb,  14.  Stations 
may  be  worked  once  per  band  per 
mode,  New  Hampshire  stations  may 
work  each  other.  NH  stations  send 
RS(T)  and  county,  Out-of-state  sta 
tions  send  R$(T),  ARRL  section  or 
countiy.  NH  stations  score  1  point  per 
QSO  times  the  number  of  ARRL 
sections  plus  countries  plus  NH 
counties.  Others  score  5  points  per 
NH  QSO  times  the  number  of  NH 
counties. 
FREQUENCIES: 

CW   -   18l0r  3555,    7055,    14055, 
21055,28130, 

Phone  -  1820,  3935,  3975,  7236, 
14280,21380,28575. 

Novice    -    3730,     7130.     21130, 
28130. 

VHF  -  50,115,   145,015,  FM  sim 
pie*  (no  repeaters!. 
AWARDS: 

Top  scorer  in  each  NH  county,  and 
top  scorer  in  each  state,  province,  and 
country  (50  points  minimum  J.  Addi- 
tional certificate  available  for  confir 
mation  of  all   10  NH  counties-  Send 


logs,  summary  and  check  sheets  to: 
Concord  Brasspounders,  Inc.,  C.  Hall- 
oway,  9  Via  Tranquilla,  Concord  NH 
03301.  Mailing  deadline  is  March  14, 
1977  Include  business  size  SASE  for 
results  and  /or  award. 

QRP  AMATEUR  RADIO  CLUB 

INTERNATIONAL  INC. 

1977  ANNUAL  APRIL 

QSO  PARTY 

Starts:  3000  GMT  Saturday, 

April  2.  1977 

Ends:  0200  GMT  Monday, 

April  4,  1977 

This  contest  is  open  to  all  amateurs 
and  all  are  eligible  for  the  awards. 
EXCHANGES: 

Members:      RST/RS.     State/pro- 
vince/country,    QRP    number.    Non- 
member       RST/RS,     State/province/ 
country,  power. 
SCORING: 

Stations  can  be  worked  once  per 
band  for  QSO  and  multiplier  credits. 
Each  member  QSO  counts  3  points, 
Norh member  QSO  2  points.  Stations 
other  than  W/VE  count  as  4  points. 
MULTIPLIERS: 

More  than  100  Watts  input  power 
—  xl;  25-100  Watts  input  power  — 
xl.5;  5  25  Watts  input  power  —  x2.0; 
1-5  Watts  input  power  -  *3.0;  less 
than  1  Watt  power  —  xS.O. 

Score  equals   QSO   points  x  total 
number  States/provtnce/coun tries  PEP 
band  x  power  multiplier. 
FREQUENCIES: 

CW:  3540,  7040,  14065,  21040, 
28040. 

SSB    3855,  7260,  14260,  28600. 

Novice:  3720,  7120,  21 120,  28040. 

All  freqs  plus  or  minus  S  kHz  or  so 
to  dodge  QRM. 


Jan  1  -  2 

Jan  15-  16 
Jan  30  31 
Feb  5    6 

Feb  5    13 
Feb  19^  20 
Feb  19    20 
Mar  5    G 
Mar  5    6 
Mar  19    20 
Mar  26  -  27 
Apr  12     13 
Apr  26    27 
July  2 ■  3 
Aug  20    21 


ARRL  VHF  Sweepstakes 

QRP  —  Winter  —  Contest 

Classic  Radio  Exchange 

ARRL  DX  Contest  -  Phone 

ARRL  Novice  Roundup 

ARRL  DX  Contest  -  CW 

YLRL  YL-OM  Contest  -  Phone 

ARRL  DX  Contest  -  Phone 

YLRL  YL-OM  Contest  -  CW 

ARRL  OX  Contest  -  CW 

CQ  Worldwide  WPX  SSB  Contest 

YLRL  OX  YL  to  Stateside  YL  Contest 

YLRL  DXYL  to  Stateside  YL  Contest 

QRP  -  Summer  —  Contest 

NJ  QSO  Party 


CW 
Phone 


Note:  ARRL  contest  dates  are  tentative,  as  they  were  not  officially 
announced  at  the  time  of  this  writing  (check  QST  for  the  exact  datesh 

Also,  don't  forget  to  send  early  for  ARRL  logs  and  entry  applications  for 
DX  and  Novice  Roundup  contests. 
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RESULTS  OF  1976  NJ  QSO  PARTY 
Fim  Place  Winners  -  NJ  Counties 


Atlantic 

Bergen 

Burlington 

Camden 

Cape  May 

Cumberland 

Essex 

Gloucester 

Hudson 

Hunterdon 

Mereef 

Middlesex 

Monmouth 

Morris 

Ocean 

Passaic 

Salem 

Somerset 

Sussex 

Union 

Warren 

Gift  of  Stare  Winners 

CT 

m 

ME 

ENV 

NLI 

WNV 

MDC 

EPA 

GA 

KY 

MC 

NPLA 

TENN 

VA 

Wl 

LA 

NM 

STEX 

LA 

ORG 

SF 

SV 

Ml 

IL 

IN 

Wl 

CO 

IA 

NE 

MAR 

ONT 

DX 


WB2RJJ/2 

AB2RJJ/2 

WA2AWO 

WB2REI 

AB2RJJ/2 

WA2CZA 

AB2RJJ  2 

W2FBF 

AB2JVN 

W2TND 

W2ZQ 

WA2NPP 

WA2WDT 

WB2RKK 

WB2FRH 

AA2BSU 

AB2RJJ/2 

WA2WJY 

W2FCL/2 

W2EME 

WA2DUV/2 


660 

150 

6847 

784 

144 

2886 

17524 

5436 

31289 

62578 

546 

56508 

2050 

6594 

240 

24070 

6843 

10865 

10950 


WA1WEM 

2898 

WA1YUK 

1026 

WA1NKE/1 

420 

AC2WSS 

168 

WB2PYM 

W2NCI 

940 

WB2JYM/3 

1617 

K3UEI 

3087 

AD4BAI 

322 

W4KFB 

88 

AC40MW 

1292 

WA4BTC 

490 

AB4WHE 

494 

WA4JIY 

900 

KP4EMN 

144 

W5UVG 

1343 

WA5YTX 

403 

WSBWM 

420 

WB6IOQ 

325 

K0GJD/6 

896 

AC6ZT 

1254 

AC6KYA 

560 

WA8WWS 

540 

WA9MGY 

2014 

WA9ABI 

20 

AB9NME 

705 

ADBQiX 

496 

W0PRY 

1218 

W0EKB 

48 

VOIKE 

322 

VE3EJK 

2160 

ZL2HE 

4 

METHOD  OF  CALLING: 

Call:  CQ  CQ  CQ  QRP  0E  (callsign). 
AWARDS: 

Certificates  to  the  highest  scoring 
station  in  each  stale,  province  or 
country.  Other  places  will  be  given 
depending  on  activity.  One  certificate 
for  the  station  showing  three  "skip" 
contacts  using  the  lowest  power, 
LOGS 

Send  full  tog  data,  including  your 
full  name,  address  and  bands  used, 
plus  equipment,  antennas,  and  power 
used.  Entrants  desiring  results  please 
enclose  a  =10  SASE  to  receive  result 
sheet.  Logs  must  be  received  by  May 


30,  1977  to  QUALIFY.  Send  all  logs 
and  data  to:  E.  V.  Sandy  Bfaize 
W5TVW,  417  Ridge  wood  Drive, 
Metairie  LA  70001. 


THE  MELVIN  JONES 
77  CONTEST 

SPONSORSHIP: 

The  contest  was  instituted  by 
Santos  Lions  Club  Ponta  da  Praia.  It 
will  be  supervised  by  the  sub-directory 
of  Labre  of  Santos  and  the  CW 
Praiano  Group,  It  will  be  held  every 
year  during  the  second  weekend  of 
January  for  CW  and  during  the  third 


weekend  of  the  same  month  for  SSB. 
A  IMS: 

The  contest  intends  to  provide 
contact  among  the  largest  possible 
number  of  ham  operators  all  over  the 
world  and  to  proportionate  the  Jnter^ 
national  Interchange  among  Lion  ham 
operators, 
PERIOD: 

CW  section  -  Beginning  Saturday 
8-01-77  -  00;QO  GMT  -  21:00  hours 
Brazilia  time  7-01-77,  to  Sunday 
9-01  77  -  24:00  GMT  =  21:00  hours 
Brazilia  time  9  01-77. 

SSB  section  —  Beginning  Saturday 
15-01-77  -  00:00  =  21:00  hours 
Brazilia  time  to  Sunday  16-01-77  - 
24:00  GMT  =  21:00  hours  Brazilia 
time. 

Single  operator  stations  can  only 
operate  30  hours  out  of  the  48  hours 
of  the  contest.  The  minimum  obliga- 
tory 18  hours  of  the  QRT  in  the 
contest  can  be  divided  up  into  4 
periods  at  any  moment  during  the 
course  of  the  contest  and  must  be 
clearly  pointed  out  in  the  logs.  The 
mult?  operator  stations  may  operate 
48  hours. 
BANDS: 

The  contest  activity  will  be  in  the 
3,5,  7,  14r  21  and  28  MHz  bands. 
COMPETITION  TYPES: 

a)   Single   operator,  any   band:  b) 
Singe    operator,    just    one    band;   c} 
Multi-operator,  any  band, 
MESSAGES: 

For  Brazil,  the  CW  bands  will  be 
constituted  of  the  RST  followed  by 
the  States  abbreviation,  and  for  for- 
eign stations  only  RST.  Example:  PT 
2  JB  559/DF  -  DJ  2  MN  599  -  ZS  1 
WA  599.  CALL:  CQ  Contest  Meluin 
Jones, 

For  Brazil,  SSB  will  be  constituted 
of  the  RS  followed  by  1he  States 
abbreviation,  and  for  foreign  stations 
only  RS.  Example:  PY  2  LB  59  GO  - 
PY  2  BOR  59  SP  -  W  2  PV  59  -  LU 
1  BB  59.  CALL;  CQ  Contest  IVlelvin 
Jones. 
POINTS: 

a)  QSOs  with  stations  of  different 
continents  shall  count  3  points  in  the 
bands  at  14  and  2  MHz  and  6  points 
in  the  3,5,  7  and  23  WlHz  bands. 

b}  QSOs  with  stations  in  the  same 

continent  shall  count  1  point  in  the 

band  of  14  and  21  MHz  and  2  points 

in  i  he  3.5.  7  and  28  MHz  bands, 
c)  Contacts  between  stations  in  the 

same  continent  are  allowed  but  shall 

count  only  1  point. 

MULTIPLIERS: 

All  the  Brazilian  Slates  and  Terr i to 

ries  and  all  countries  worked  will  be 

counted  only  once;  even  if  worked  in 

different  bands  they  will  be  multiplied 

by  the  total  number  points. 

AWARDS: 

a)  The  ham  operator  who  attains 
the  greatest  number  of  points  in  the 
world  on  CW  will  be  granted  the 
International  President  Lions  Club 
Trophy,  and  the  one  who  gets  the 
greatest  number  of  points  on  SSB  will 
be  granted  ihe  District  L  16  Gov- 
emador  Trophy  together  with  special 
diploma  for  each  mode:  CW  or  SSB. 

b)  A  trophy  will  be  granted  to  all 
those  who  get  the  most  points  on  each 


continent  To  second  place,  we  will 
give  a  medallion  containing  the  Santos 
Ponta  da  Praia  Lions  Club  inscription. 
Diplomas  will  be  awarded  for  each 
mode  of  operation:  CW  or  SSB, 

c)  The  Brazilian  ham  operator  who 
gets  the  greatest  number  of  points  on 
each  mode  will  be  granted  the  Santos 
Lions  Ciub  Ponta  da  Praia  Trophy. 
The  second  place  will  be  given  the 
Lions  Medallion. 

d)  The  country  which  gets  the 
greatest  number  of  points  among  all 
participant  countries  will  be  granted 
permanent  possession  of  the  Meiwin 
Jones  Trophy. 

DIPLOMAS: 

a}  Every  ham  operator  classified  in 
the  first  and  second  places  in  each 
country  and  also  Brazilian  States  and 
Territories  will  be  granted  a  special 
diploma  mentioning  the  classification, 

b)  The  other  foreign  and  Brazilian 
ham  operators  taking  pan  in  the 
contest  will  receive  a  diploma  of 
participation  once  they  get  a  mini- 
mum of  500  points  or  50  contacts* 

c)  All  radio  receivers  from  all  over 
the  world  including  the  Brazilians  who 
send  their  reports  mentioning  bilateral 
contacts  will  be  granted  special  diplo- 
mas. For  that  a  number  of  25  contact 
reports  is  required. 

REPORTS: 

a)  The  time  must  be  indicated  in 
GMT  (=  Brazilian  time  p!us  3  hours). 
The  periods  of  18  hours  (minimum) 
of  QRT  must  be  clearly  indicated  in 
the  log. 

b|  Use  one  log  sheet  for  each  band. 

cj  All  the  participants  must  attach 
to  their  log  a  QSL  card  addressed  to 
Santos  Lions  Club  Ponta  da  Praia. 

d)  A  summary  must  be  sent  post- 
marked no  later  than  30  days  after  the 
contest  They  must  be  sent  to:  Ham 
Operator  Contest  Commission,  Santos 
Lions  Club  Ponta  da  Praia,  P.O.  Box 
11,  11100  Santos  SP  Brazil. 
D/SQUALiFfCA  TtON: 

Violation  of  the  ham  operator 
regulations,  non-ethical  conduct, 
QSOs  m  duplicate  in  the  same  band 
and  non-particfpant  prefix  can  cause  a 
loss  of  points.  The  acts  and  decisions 
of  the  Contest  Commission  will  be 
decisive. 

INTERNATIONAL  SHORT 
WAVE  LEAGUE 
If  you  work  a  fair  amount  of  DX 
and  try  to  QSL  most,  you  may  be 
interested  in  the  International  Short 
Wave  League,  1  Grove  Road.  Lydney, 
Glos,  GL15  5JE,  England.  Besides 
the  monthly  newsletter  giving  DX 
operating  notes,  contests,  awards,  etc., 
you  also  get  full  use  of  their  two  way 
QSL  bureau.  Their  bureau  does  not 
require  SASEs  and  incoming  GSLs  are 
mailed  at  regular  intervals.  The  mem- 
bership fee  for  US  hams  is  S10  per 
year.  The  ISWL  also  provides  a  trans- 
lation service,  a  correspondence 
bureau  and  a  large  selection  of 
awards: 

Century  Oat  —  For  con* 
firmed  100  countries;  stickers 
each  additional  25. 

Heard  AH  Continents  —  Vet 
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fied  contact  with  10  stations  in 
each  of  the  6  continents. 

Heard  At!  States  -  Verified 
contact  with  48  continental  US 
states. 

Commonv&alth  Award  —  Ver- 
ified contact  with  50  different 
countries  within  the  British  Com- 
monwealth of  Nations, 

European   Award   —   Verified 
contact  with  50  different  coun 
tries  within  continent  of  Europe. 

Pacific  Ocean  Award  —  Veri- 
fied contact  with  45  different 
countries  which  have  at  (east  a 
part  of  their  coast  fine  on  or  in 
the  Pacific  Ocean. 

Zona  Award  —  For  working 
25,  50,  and  75  ITU  zones. 

5  Band  DX  CC  Award  —  For 
working  100  countries  on  5 
bands. 

MAR  AC  AWARDS 
Any  hams  interested  in  county 
hunting  or  information  on  the  Mobile 
Amateur  Radio  Awards  Club 
(MARACI  should  send  a  large  SASE 
with  3  first  class  stamps  to  Bertha 
Eggert  WA4BMC,  P.O.  Box  681 1, 
Southboro  Station,  Lake  Worth  FL 
33405.  Or,  try  listening  to  one  of  the 
county  hunter  nets  on  14337  (from 
1300  GMT  daily),  3943  (from  0100 
GMT  daily),  7237  occasionally,  or  the 
CW  county  hunter  nets  on  Wednesday 
evenings  2300  GMT  on  7055,  Satur- 
days ai  1400  and  200Q  GMT  on 
14070,  and  Sundays  at  1430  GMT  on 
7055,  More  information  on  CW 
county  hunting  can  be  obtained  from 
KTZFQ  who  publishes  a  monthly 
newsletter  for  S2.40  per  year.  The 
awards  available  from  MAR  AC  in- 
clude: 

Cliff  Come  Jr.  K9EAB 
Manx* rial  Award  —  For  working 
holders  of  the  USA-CA  AM  Coun 
ties  Award;  in  classes  of  Basic  = 
10f  C  =  25,  S-50,  A=  75,  AA - 
100.  Baste  award  Si  .00,  seals  for 
SASE. 

Associate  Award  —  For  work- 
ing charter,  regular,  or  associate 
members  of  MAR  AC  for  a  total 
of  100  points  for  the  baste  award 
with  seals  for  250,  500  and  1000 
points.  Regular  members  count  2 
points  each  and  associates  count 
1  point  each.  Fee;  £1  HO- 

M-50-M  Award  —  For  working 
mobiles  in  all  50  states;  original 
award  for  48  states,  seals  for  49 
and  50,  Special  seal  for  working 
all  states  mobile  to  mobile.  Fee: 

si  m 

YL  Mobile  Award  -  Work  5 
or  more  YL  mo  bit  as  in  a  total  of 
50  different  counties.  Seats  for 
100.  200,  and  500  counties. 
Plaque  for  1000,  Fee:  SI ,00. 

MAR  AC  DX  Mobile  Award  - 
For  working  25  DX  counties 
white  operating  mobile.  Seals  for 
50  and  75  counties;  plaque  for 
100.  Fee:  SI. 00. 

MARAC  Last  County  Award 
—  First  category:  Baste  award  for 
any  station  giving  fast  county  to 
finish  a  particular  state.  Seats  for 
second,  third,  and  fourth  times. 


Same  county  and  state  may  be 
given  in  each  instance,  Send 
application  and  mobile  reply 
card  signed  by  recipient  stating 
facts  for  verification.  Award  can 
be  repeated,  Basic  fee:  S1,00, 
Second  category:  Basic  award 
and  plaque  to  any  station  giving 
last  county  to  finish  ALL  states, 
Fee:  $7 .50. 

Merit  Award  —  Free  to  any 
amateur  upon  recommendation 
of  any  MARAC  member  for  out- 
standing service  to  amateur 
radio. 

Worked  Aft  Counties  USA 
Second  Time  —  For  working  all 
counties  in  the  USA  a  second 
time! 

MARAC     Mobile     Award 

Category   1 ;  To  any  mobile  for 

giving  out  at  least  one  county  in 

each  of   15  states,  seals  for  25, 

35,  and  45  states:  plaques  for  48, 

49  or  50-  Category  2:   To  any 

station    for    working   the    same 

mobile   one  time   in    15  states; 

seals  for  25,  35,  and  45;  plaques 

for  48,  49,  and  50-  Category  3: 

To  any  mobile  for  giving  out  100 

different  counties;  seals  for  250. 

500  and  1000,  plaques  for  1500, 

2000,    2500r    3000,    and    3075. 

Category  4:    To  any  station  for 

working    same    mobile    in    100 

different  counties,  seals  for  250, 

500.  and  ?000;  plaques  for  1500 

2000,  2500,  3000,  and  3075 

All    award    applications  should  be 

addressed  to:  MARAC  Awards  Chair 

manf  602  Jefferson  St.,,  Lee's  Summit 

MO  64063.   Further  information  can 

be  obtained  from  WA4BMC  as  noted 

earlier. 

NC  COUNTY  AWARD 
Basic  award  SI.  00;  additional 
awards  for  SASE.  Classes:  D  -  30:  C  - 
54;  B  -  75;  A  =  100.  Send  GCR  list  of 
stations  worked  and  confirmed  to: 
Alamance  Amateur  Radio  Club  Inc., 
P.O-  Box  503,  Graham  NC  27253. 

JUMPING  OFF  PLACE  AWARD 
Honoring  Independence  MO 
Award;  free  of  charge  for  working 
Independence  MO  stations  for  points. 
5  points  total  needed.  WB0AEW, 
WB0GYR  and  W0OWS  count  2  points 
each;  others  are  1  pofnt  each.  Apply 
to  Jerry  Dowell  WB0GYR,  14412 
37th  St.,  Independence  MO  64055. 
No  date,  time  or  mode  limitations. 

THE  MAPLE  LEAF  AWARD 
Available  to  both  amateurs  and 
SWLs,  the  award  consists  of  2  parts  — 
a  flag  parchment  diploma  and  a  Cana- 
dian Maple  Leaf  Flag  lapel  pin.  The 
award  is  for  working  (or  hearing)  and 
confirming  Canadian  amateur  radio 
prefixes,  OSLs  must  be  in  your  posses- 
sJon,  A  GCR  (certified  list)  must 
accompany  your  application.  QSLs 
should  not  be  sent  unless  requested, 
Classes:  1.  30  or  more  different  Cana- 
dian prefixes:  2.  25  different  Canadian 
prefixes;  3.  15  different  Canadian 
prefixes. 

A    special    plaque   award    will    be 


HOWDY  DAY  CONTEST  WINNERS 


WA6WZN 

LX1TL 

W2GLB 

WA1UJV 

DJ1TE 

DJ1EIC 

K4RNS 

H80ARC 

WB4PXN 

DK5TT 

DJ0EK 

WA40RK 

DK2KD 

WB4FYU 

WB0JFF 

DF2KG 

WA2VIE 

PY11FI 


82 
61 


PA0HIL 
WA2DMK 
WA2RXO 
For  conf tr matron  only 


YLRL  Member 
NON  YLRL  Member 

78 

75 

74 

73 

59 

59 

57 

53 

42 

33 

30 

ZB 

21 

27 

23 

23 

21 

19 

15 

a 

DL3LS  and  DK1 HH 


RESULTS  OF  1976PACC  CONTEST 


2646 

5670 

11718 

5376 
2250 
9996 
1035 
1836 
1221 
661 


HA01G 

1620 

U05AP 

2880 

HA5KHD 

8670 

UP2BAR 

10030 

HB9QA 

172H 

UQ2GCN 

9765         1 

I3DUU 

1710 

Y020Y 

1710 

JA66SM 

570 

YU3T4A 

3300 

LZ2RF 

10170 

ZS6CS 

2223 

OE1TKW 

720 

9H4G 

384 

OH6UW 

1620 

USA  -  Winners 

OK2BLG 

9301 

AC3ARK 

351 

01M6NL 

3417 

AC 1 OP J 

150 

OZ4LX 

351 

VUB5IAL 

105 

issued  free  of  charge  to  any  radio 
amateur  who  works  and  confirms  50 
or  more  different  Canadian  prefixes. 
All  contacts  for  all  classes  must  be 
made  after  January  1,  1965.  Send 
application,  GCR(  and  10  fRCs  or 
S1.50  (or  equiv.)  to  the  awards  cus- 
todian: Mr,  Garry  V.  Hammond, 
Geography  Department,  LhD.S.S-, 
155  Ma  it  land  Ave,,  S,  Listowel, 
Ontario,  Canada  N4W  2M4. 

Prefixes  can  come  from:  CFt  CG, 
CHf  CI,  CY,  CZ,  VA,  VB,  VC,  VD, 
VE,  VF,  VG.  VO,  VY,  XJ,  XK,  XL, 
XM,  XN.  XO,  38,  3C  and  any  later 
tTU  assigned  callsigns. 


CHN  MOBILE  ACHIEVEMENT 
AWARD 

Issued  in  3  different  categories:  I. 
For  working  mobiles  in  counties  of 
any  one  state;  2.  For  mobiles  giving 
out  counties  of  any  one  state;  3,  For 
working  same  mobile  in  counties  of 
any  one  state, 

BONANZA  -  The  applicant  gets 
award  for  working  same  mobile  and 
the  mobile  gets  award  free  as  gift  of 
applicant  for  giving  out  counties  to 
same  station. 

Classes:  A  =  all  counties  of  a  state: 
B«2/3;C  =  l/3. 
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Circuits 


Want  a  free  copy  of  any  73  publication?  Sure  you  do.  Just  send  In  your 
favorite  circuit,  or  even  one  that  you  don't  especially  tike,  ff  we  print  it*  you 
take  home  the  book  of  your  choice. 


♦12  V 


CAR 
INTERIOR 

LIGHT 


This  time  delay  circuit  is  easily  adaptable  to  turning  off  an  a  farm  system  and 
resetting  it  after  a  preset  period.  The  values  shown  will  keep  the  load  activated 
for  about  JO  seconds,  hut  can  be  adjusted  for  values  up  to  many  hours. 
Reprinted  from  LI  MARC  Log. 


51 

SPST 
TOGGLE 


Tl 

MAINS  TRANSFORMER,  SECONDARE  3  2  X  €5V 

90 15*  on  more: 


{SEE  TEXTi 


VR  ■ 

SOOH    POT 
LINEAR 


PLASTIC  FOIL 
(SEE  TEXT) 


o 

CRSI/05 
LEA0-OUTS 


m  *   ■ 
83    £    81 

3N4S71 
LtAQ-OUTS 


MISCELLANEOUS 

2  INSULATED   SOCKETS 

CONTROL  KNOB 

TOS  CLIP-ON  HEATSINK 

VERQBOARD.  0IB1N   MATRIX 

4  RUBBER  FEET 

3 -CO RE  MAINS  LEAD 

MATtmALS  FOR  CASE  (SEE  TEXT* 

WIRE,  SOLDER,  ETC 


This  circuit  enables  you  to  use  a  7 2  V  dc  motor  off  the  ac  power  fine.  The 
motor  must  be  rated  at  t  Amp  or  less.  Reprinted  from  Radio  &  Electronics 
Constructor. 
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A  grey  scale  generator  for  SSTV.  Connect  the  output  to  the  VCO  of  the 
camera.  Gives  2300  Hi,  2100  Hz,  7900  Hz,  ?  ZOO  H?r  and  15Q0  Hi.  Rt  i$  level 
adjust  on  the  entire  waveform,  R2  sets  the  oscillator  frequency  to  about  75  Hz. 
Thanks  to  Roger  Peckham  WA7SBH. 


BLACK 


REDtjflEEN 
ORANGE' 


AUDIO 
TO  MIKE 


*9-lSV0C 


, CRYSTAL 


Touch  tone  pad  circuit  for  finicky 
repeaters.  R  will  he  ?00k  to  4  megs, 
depending  on  the  mike  circuit.  Select 
a  value  that  doesn  't  distort  mike  audio 
but  gives  enough  deviation  from  pad. 
C  is  .  /  uF  electrolytic,  the  JO  uF  for 
carbon  mikes.  Reprinted  from 
SCRAMSGRAM. 


OUT 


I  INPUTS   SHOULD  BE 
GROUNDED  TO  MINI 

MIZE   POWtP  CON^ 
SUMPTION 


This  very  simple  clock  oscillator  uses 
only  three  components.  Its  usable  to 
5  MHz  and  draws  less  than  W  mA, 
Four  spare  inverters  are  available  for 
use  elsewhere  in  the  circuit.  Thanks  to 
Bruce  Brown  WB4  YTUJWA9G  VK. 
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VOLUME 

CONTROL 


I  5K 


This  simple  audio  follower  stage  adds  punch  to  low  power  radios  and  tape 
recorders,  tl  will  provide  5  to  7  Watts  output  with  a  750  mW  input.  The 
optional  volume  control  is  for  fixed  vofume  sources.  Be  sure  to  use  a  hefty 
speaker,  as  most  speakers  will  blow  out.  Thanks  to  Steve  Uhrig  WA3SWS. 


MIC 
rNPUT' 


*VOUT 


This  low  noise  balanced  mike  preamp  uses  the  ability  of  op  amps  to  amplify 
differential  signals  while  rejecting  common  mode  ones,  thus  eliminating  the 
transformer  and  its  inherent  susceptibility  to  hum  pickup.  Reprinted  from 
Audio  Handbook,  National  Semiconductor. 


***9V 


*-9v 


An  active  CW  fitter  that  can  use  a  variety  of  ICs,  including  the  741,  748,  and 
301 A  series.  The  first  stage  is  fixed-tuned,  The  second  can  be  set  the  same,  or 
slightly  offset  to  provide  double  humped  bandpass,  Reprinted  from  Radio  ZS. 
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Novice  Q&A 


This  column  will  be  a  monthly 
feature  of  73  Magazine.  It  is  hoped 
that  it  will  be  of  assistance  to  begin- 
ners and  old-timers  alike.  We  only  ask 
that  your  questions  be  kept  as  general 
as  possible.  We  wit)  try  to  answer  all 
queries  received.  Please  mail  your 
questions  to  Technical  Editor,  73 
Magazine,  Peterborough  MH  03458. 

CI  What  is  a  simple  solution  to  low 
vfo  drive  oft  10  meters? 
A.  A  vfo  will  not  always  work  simply 
by  unplugging  a  crystal  and  replacing 
it  with  a  vfaw  Here  are  some  of  the 
reasons  for  this.  The  output  imped- 
ance of  the  vfo  must  be  proper  for  the 
oscillator  circuit  used  in  the  rig  You 
cannot  drive  a  rig  on  10  meters  with 
an  80  or  160  meter  vfo  output,  even 
though  ?  MHz  crystal  for  70  meters  is 
used  There  must  be  enough  rf  output 
from  the  vfo  for  proper  drive  on  10 
meters. 

Most  crystal  oscillators  have  a  high 
impedance  input  if  the  vfo  output  is 
low  impedance,  there  may  be  trouble. 
Changing  from  low-  to  high- Z  requires 
another  tuned  circuit  or  redesigning 
the  oscillator.  Generally,  if  the  ¥fo  has 
fow-Z  output  and  the  right  oscillator  a 
htgh-Z  input,  simply  link -couple  a 
resonant  parallel-tuned  circuit  to  the 
vfo,  with  the  tuned  circuit  going  to 
the  oscillator, 

Although  it  is  possible  to  obtain  10 
meter  drive  with  80  or  160  meter  vfo 
output  leads,  it  is  easier  to  use  a 
crystal  frequency. 

By  adding  a  buffer-amplifier  stage, 
increased  drive  may  be  obtained, 
although  low  rf  output  from  a  vfo  is 
sometimes  unavoidable.  Increasing 
voltages  to  the  vfo  will  not,  in  most 
cases,  do  a  bit  of  good.  Sometimes  the 
impedance  transformation  will  yield 
the  additional  rf  voltage  needed. 

When  using  coax  to  couple  the  vfo 
to  the  rig,  be  sure  it  is  the  correct 
impedance.  If  a  capacitor  is  used  in 
series  with  the  coax  at  the  vfo  end, 
disconnect  it  and  try  link  coupling  on 
the  output  coil  to  the  rig.  This  will 
help  if  the  input  of  the  rig  is  tow 
impedance. 

OL  Is  there  a  simple  way  of  switching  a 
p^- network  for  two- band  operation? 
A.  This  principle  can  be  applied  to 
any  two  adjacent  bands;  however,  the 
circuit  illustrates  the  constants  for 
operation  on  7  and   14  MHz  bands. 


The  effective  inductance  is  4  uH  and 
the  capacitance  is  620  pF  with  the 
control  switch,  SW,  set  at  the  7  MHz 
position.  At  14  MHz  the  inductance 
and  capacitance  are  reduced  to  2  uH 
and  310  pF  respectively. 

Q.  Is  there  a  circuit  diagram  for  a 
1000  Hz  af  oscillator  which  can  also 
double  as  a  100  kHz  crystal  calibra- 
tor? II  must  be  transistorized  and 
compatible  for  use  with  an  SSB  trans- 
ceiver, 

A.  Suggest  you  use  5%  resistors  {% 
Wj  if  available,  m  the  circuit.  The 
output  of  the  af  oscillator  can  be 
switched  into  the  "mike"  position  of 
the  rigt  as  shown  in  the  figure, 

CL  Whal  can  cause  backlash  in  a 
geardriven  tuning  system,  and  how 
can  it  be  corrected? 
A.  Anti-backlash  gears  in  receivers 
sometimes  become  unwound  or 
springs  pop  out  of  place  due  to  shock 
in  handling.  To  correct  it,  set  the 
bandspread  pointer  at  zero  on  the 
fogging  scale  {have  the  bandspread 
capacitor  fully  meshed}.  In  one  model 
receiver,  the  white-metal  gear  should 
be  set  so  that  its  long  setscrew  is  1/8 
In,  from  the  stop  pin  (this  long 
setscrew  serves  as  a  stop  on  the  other 
end  of  the  tuning  range).  With  the 
bandspread  tuning  mechanism  in  this 
position,  loosen  the  setscrews  and 
slide  the  white  metal  gear  out  of 
mesh.  Wind  the  free  brass  gear  one 
tooth  and  reengage  the  white  metal 
gear.  Other  methods  use  a  pair  of 
spring-loaded  gears  whose  wedge 
action  takes  up  free  play  between 
meshing  gear  teeth. 

To  set  the  general  coverage r  the 
same  procedure  may  be  used,  how- 
ever, set  the  general  coverage  pointer 
at  700  on  the  logging  scale.  Final 
check  of  proper  positioning  of  the  dial 
vs  tunmg  capacitor  should  be  made  on 
a  known  frequency  like  a  local  BC 
station. 

&  Any  suggestions  for  checkmg  errat- 
ic S-meter  action  in  a  receiver? 
A  First  check  the  S-meter  tube.  Then 
check  each  of  the  resistors  in  the 
circuit,  especially  the  carbon  controls. 
Dean  them  with  an  aerosol  cleaner. 
Dirt  and  tarnish  can  be  the  cause  of 
erratic  action.  Check  the  A  VC  switch 
contacts  for  proper  contact,  too  — 
apply  contact  cleaner. 
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&  When  a  beam  is  mounted  on  a  high 
tower,  how  can  you  determine 
whether  or  not  the  transmission  line 
(coax)  becomes  disconnected  from 
the  beam? 

A.  Simply  check  the  final  loading 
control*  Also,  use  a  grid  dip  meter.  In 
most  cases  you  will  find  that  the 
antenna  won't  load  as  it  did  before.  If 
a  pi-network  is  used*  you  will  find 
that  the  final  loading  control  setting 
for  a  particular  band  will  be  way  off  — 
even  for  a  partial  load. 

Q.  What  is  a  product  detector? 
A.  Some  recetvers  actually  contain 
two  detectors  —  a  stamferd  diode  for 
AM  reception  plus  a  second  circuit 
designed  for  CW  and  SSB  reception. 
In  such  con  figurations  ?  the  second 
detector  is  referred  to  as  a  product 
detector  -  actually  just  another  name 
for  a  converter-like  circuit  with  a 
built-in  bfo. 

Many  feel  that  the  product  detector 
exhibits  limited  or  no  improvement 
over  the  standard  diode  arrangement. 
Others  —  particularly  the  dyed-in-the- 
wool  sidebanders  —  claim  it  provides 
significantly  increased  intelligibility 
characteristics. 

Q,    When  operating,   isn't  a   Q-multi< 
plier  supposed  to  act  as  a  good,  sharp 
crystal  filter?  Also,  what  causes  squeal 
when  its  externa)  controls  are  manipu 
la  ted? 

A.  The  majority  of  Q-muitipliers 
installed  in  commercial  ham  receivers 
provide     for     internal     adjustment 


NT  vac 


C2 
620  pF 


I  o 


Si 


Usually,  the  adjusting  control  is  set 
just  below  the  threshold  of  oscillation. 
The  0- multiplier  will  not  usually 
cause  a  'ringing1'  effect  similar  to  that 
experienced  when  phasing  a  crystal 
filter. 

For  proper  nulling  or  notching 
action,  Q  multiplier  controls  must  be 
carefully  adjusted  in  vernier  steps.  A 
squeal  indicates  improper  internal 
adjustment. 

Q  How  much  difference  is  there  in 
the  velocity  factor  between  coaxial 
and  open-wire  lines? 
A,  The  velocity  factor  is  a  ratio  of  the 
actual  wave  velocity  along  a  transmis- 
sion fine  to  the  wave  velocity  in  the 
air  or  free  space.  It  varies  from  .  65  to 
,85  with  solid  dielectric  coax.  Open- 
wire  lines  velocity  factor  is  between 
.95  and  ,98, 

Q.  Can  the  6146B  be  used  to  any 
advantage  in  a  transmitter  designed  to 
use  the  6146? 

A.  Yes,  the  6 1468  is  a  direct  replace- 
ment for  the  6 1 46,  and  —  if  power  is 
available  —  the  change  is  worthwhile, 
The  $1468  is  a  better  tube  than  the 
old  6146  and  does  give  more  rf  power 
output. 

Q.  What  circuit  can  be  used  to  auto- 
matically ground  an  antenna  when  the 
main  power  switch  is  open? 
4,    See   the   figure.    SWJ    is  a  DPST 
switch   which  feeds  115  V  ac  to  the 

Continued  on  page  27 
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Probably  the  biggest 
_  obstacle  facing  ama^ 
teurs  building  their  own 
SSTV  monitor  is  finding  a 
stable  slow  scan  signal  source 
lo  properly  adjust  the 
monitor  circuitry.  This  is 
especially  true  if  the  reader 
decides  to  design  his  own 
monitor  or  deviates  from  an 
existing  design.  The  monitor 
itself  generally  cannot  be 
used  as  a  test  unit  because  all 
the  circuitry  has  to  be 
adjusted  and  operating 
properly  before  anything  can 
be   viewed  on  the  monitor's 

This  article  describes  an 
SSTV  pattern  generator 
which  produces  a  continuous, 
high  quality,  4x4  checker- 
board SSTV  signal  which  can 
be  used  with  a  triggered 
sweep  oscilloscope  to  follow 
the  slow  scan  signal  through 
the  monitor  circuitry,  The 
generator  can  be  used  to 
improve  the  design  of  an 
existing  SSTV  monitor  or  as  a 
diagnostic  tool  to  repair  one. 

The  pattern  generator 
described  in  this  article  is  an 
adaptation  of  the  circuit 
designed  by  Bert  Kelley 
K4EEU,1  NE555V  timers  are 
used  as  astable  oscillators  in 
place  of  the  crystal  oscil- 
lators, and  the  digital  logic 
has  been  modified  to  produce 
a  4x4  checkerboard  pattern. 

After  reading  Bert  Kel ley's 
article  on  building  a  slow  scan 
TV  test  generator.  I  didn't 
appreciate  the  need  for  such 
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D,  W.  Ishmael  WA6VVL 
1118  Paulaiwo  Ave. 
Costa  Mesa  CA  92626 


SSTV 
Test  Generator 


-  -  invaluable  diagnostic  tool 


an  instrument  until  seriously 
designing  and  building  my 
own  monitors;  now  I  am  con- 
vinced that  anyone  under- 
taking such  an  adventure 
should  have  a  similar  instru- 
ment. 

The  "front  end*'  of  my 
monitor  at  the  present  time 
contains  circuitry  from 
WB9LVI,2  W6MXV3  and 
myself.  It  is  more  or  less  the 
same    route    that    WA9MFF 
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Fig,    1.  555  timer  connected  as  an  astable  oscillator,  CI  is 
recommended  by  the  manufacturer. 


took  with  his  monitor,  a 
conglomerate     of     designs. 

Breadboard! ng  the  circuitry 
was  relatively  easy,  but 
finding  a  stable  signal  source 
proved  to  be  the  biggest  prob- 
lem. I  was  able  to  use  an 
audio  oscillator  to  initial ly 
adjust  the  limiter,  pulse 
counting  discriminator,  video 
amplifier,  and  sync  separator, 
but  fine  tuning  them  for  max- 
imum  performance  was 
impossible  using  this  method. 
A  cassette  recorder  was  used 
for  a  time,  but  was  unsatis- 
factory  from  my  standpoint 
as  the  video  content  was  con- 
stantly changing,  as  was  the 

video  quality  (I  didn'l  have 
an  opportunity  to  use  a  tape 
recorded  by  an  SSTV  manu- 
facturer so  1  can't  comment 
on  them  as  an  SSTV  signal 
source).  Remembering 
K4EEU's  article,  I  resurrected 
it  from  my  SSTV  files, 
building  the  generator 
described  in  this  article. 

1200,  1500,  and  2400  Hz 
Reference  Oscillators 

The  primary  attraction  of 


the  K4EEU  generator  is  its 
inherent  stability,  accuracy , 
and  lack  of  adjustments  pro- 
vided by  three  crystal  con- 
trolled reference  oscillators.  I 
felt,  however,  that  the 
stability  of  555  timers  was 
adequate  for  most  SSTV 
alignment  applications  and 
designed  my  generator 
accordingly. 

Several  dozen  Signettcs 
NE5  55V  timers  manufac- 
tured over  a  lwo  year  period 
were  tested  over  a  temper- 
ature range  of  250C-55°C  in 
an  oil  bath  to  determine  their 
temperature  coefficients 
(tempcos)  and,  therefore, 
their  suitability  as  reference 
oscillators  when  operated  in 
the  astable  mode,  A  test 
fixture  was  constructed  so 
that  only  the  NE555V  was 
placed  in  the  oil  bath  and  not 
the  external  timing  com- 
ponents. Fig,  1  shows  a  555 
timer  connected  as  an  astable 
oscillator.  The  tempcos  of  the 
NE555V  timers  measured 
.045%  to  +07%  per  degree 
centigrade  {/°C},  After  the 
tempcos   of   the    555s    were 
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determined,  a  number  of 
different  timing  components 
were  included  in  the  oil  bath 
to  check  the  overall  oscillator 
tempcos.  Best  performance 
was  obtained  using  precision 
wire  wound  resistors  and 
metallized  polycarbonate  film 
capacitors  with  oscillator 
tempcos  measuring  .05%  to 
.08%/° C  The  worst  perfor- 
mance was  obtained  using 
carbon  resistors  and  disc 
ceramic  capacitors  with  oscil- 
lator tempcos  exceeding 
-3%/°C 

As  a  compromise  between 
performance  and  parts  avail- 
ability, I  used  RN55/60C  (50 
ppm)  metal  film  resistors, 
cermet  1 5  turn  trimpots,  and 
metallized  polyester  capaci- 
tors. Using  these  components, 
oscillator  tempcos  did  not 
exceed  J%/°C,  which  corres- 
ponds to  1.2  Hz/°C  for  the 
1200  Hz  sync  oscillator,  1,5 
Hz/°C  for  the  1500  Hz  black 
oscillator,  and  2.4  Hz/°C  for 
the  2400  Hz  white  oscillator. 

Circuit  Description 

Referring  to  the  sche- 
matic, U1,  U2,  and  U3  are 
555  timers  used  as  2400  Hz, 
1 500  Hz,  and  1 200  Hz  refer- 
ence  oscillators.  The  com- 
ponent values  specified  in  the 
parts  list  have  been  selected 
so  that  the  oscillator  fre- 
quencies can  be  adjusted 
±16-19%  from  nominal  to 
allow  for  normal  component 
variations.  To  improve  the 
oscillator's  ability  to  be  set, 
R2,  R5  and  R8  can  be 
changed  to  2k  and  R4,  R7, 
and  R10  trimmed  (selected) 
for  the  correct  frequency. 
There  is  nothing  critical 
about  the  values  specified  and 
they  can  be  changed  as  re- 
quired, but  keep  the  duty 
cycle  in  the  47-49%  range. 
Table  1  provides  nominal 
values  of  Rb  for  preferred 
values  of  C  when  Ra  equals 
Ik.  Nominal  values  include 
1/2  the  value  of  the  series 
trimpot  selected.  The  outputs 
of  U1,  U2,  and  U3  are 
brought  out  to  pins  C,  B,  and 
A, 

U4  is  a  TTL  7410  three 

input    positive    NAND    gate. 
U4A    and    U4B    alternately 
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gate  the  1 500  Hz  black  and 
2400  Hz  white  oscillators  to 
the  input  of  U4C,  except 
when  inhibited  by  the  SYNC 
signal  from  U5C  During  the 
time  that  U4A  and  U4B  are 
inhibited  by  SYRC,  USA  is 
enabled  by  the  SYNC  signal 
from  USD,  gating  the  1200 
Hz  sync  oscillator  to  the 
input  of  U4C  U4C  is  used  as 
a  three  input  inverter,  its 
output,  the  SSTV  video 
output,  brought  out  to  pin  3. 
U5  is  a  TTL  7400  quad- 
ruple 2  input  positive  NAND 
gate  used  as  a  sync  adder, 
combining  the  5  ms  hori- 
zontal   and    30    ms    vertical 


sync  pulses  from  U6  and  U7. 
The  outputs  from  U5D  and 
U5C  {SYNC,  5YRC)  are 
brought  out  on  pins  L  and  K. 
U6  and  U7  are  555  timers 
used  as  30  ms  vertical  and  5 
ms  horizontal  sync  genera* 
tors.  U6  is  triggered  from  the 
negative  edge  of  U10A  {15 
Hz)  and  U7  is  triggered  from 
the  negative  edge  of  U1 1  (1/8 
Hz).  Pin  6  may  be  externally 
grounded  to  increase  the  hori- 
zontal sync  pulse  width  from 
5  ms  to  30  ms.  This  provides 
a  30  ms  wide  sync  pulse  at  a 
1 5  Hz  rate  for  easily  adjusting 
the  monitor's  vertical  sync 
separator.  The  outputs  from 


U6  and  U7  are  brought  out 
on  pins  2  and  1 , 

U8  is  a  TTL  7400  quad- 
ruple 2  input  positive  NAND 
gate.  U8C  combines  the 
output  of  U9C  and  USD  and, 
in  conjunction  with  inverter 
USD,  alternately  enables/ 
disables  gates  U4A  and  U4B. 
USB  is  not  used. 

U9  is  a  741 32  quadruple  2 
input  positive  NAND  Schmitt 
trigger.  U9A  squares  the  60 
Hz  ac  input  pin  H  providing 
fast  output  rising/fall  times, 
the  positive  edge  triggering 
the  first  dual-D  FF  U10B. 
U9B  is  used  as  an  inverter  for 
the    1     Hz   output   of    U12. 
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.01  uF 


,015  uF 


,022  uF 


.033  uF 


,047  uF 


♦068  uF 


1200  Hz 


59.5k 


39.5k 


26.8  k 


17.68k 


1 2,27k 


8.32k 


1500  Hz 


47.5k 


31.5k 


21.32k 


14,04k 


9.71k 


6.56k 


2400  Hz 


29.6k 


19.5  k 


13,14k 


S.59k 


5.88k 


3.91k 


Table  h  This  chart  provides  nominal  values  of  Rb  for 
preferred  values  of  C  when  Ra  =  Ik*  Nominal  values  include  'A 
the  value  of  the  series  trimpot  selected. 


Opposite  phases  of  the  30  H/ 
output  from  U10B  and  1  H/ 
output  from  U12  are  con- 
nected to  U9C  and  U9D, 
which  alternately  gate  the 
1500  Hz  and  2400  Hz  oscil- 
lators every  30  picture  lines 
and  16.67  ms  producing  a 
4x4  checkboard  pattern. 

U10  isaTTL7474dual-D 
type  positive  edge  triggered 
FF  triggered  by  the  positive 
edge  of  U9A.  U10A  and 
U10B  divide  the  60  Hz 
output  from  U9A  by  four, 
producing  the  15  Hz  SSTV 
horizontal  scanning  fre- 
quency. The  negative  edge  of 
U10A  triggers  the  5  ms  hori- 
zontal sync  generator  U6and 
U11.  Both  phases  of  U10B 
(30  Hz,  30  Hz)  are  connected 
to  the  inputs  of  U9C  and 
U9D. 

U11  is  a  TTL  7492  divide 
by  twelve  counter  and  U12  is 
a  TTL  7490  decade  counter 
connected  to  divide  the  1 S 
Hz  horizontal  scanning  fre- 
quency by  120,  generating  a 
30  ms  vertical  sync  pulse  at 
the  end  of  120  lines  or  8 
seconds.  Each  counter  con- 
tains a  ^2  element  combined 
with  a  *5  element  (7490)  and 
a    -=-6  element    (7492),   The 


schematic  is  not  typical  of 
two  cascaded  counters  as 
they  are  cascaded  as  follows: 
7492  -  *6,  7490  -  -r5,  7490 
-  -K2,  and  7492  ^2_  This 
connection  provides  the  verti- 
cal scanning  logic  which  pro- 
duces the  symmetrical  4x4 
checkerboard  pattern  when 
combined  with  the  horizontal 
logic  in  U9C  and  U9D.  (In 
truth,  the  4x4  checkerboard 
pattern  is  not  symmetrical  as 
displayed  on  a  monitor,  as  5 
ms  of  the  leading  edge  is 
blanked  by  the  horizontal 
sync  pulse;  that  is,  the  1500 
Hz  and  2400  Hz  oscillators 
are  overridden  by  the  1200 
Hz  sync  oscillators  during  the 
horizontal  and  vertical  sync 
pulses,) 

Construction:  Printed  Circuit 
Board 

The  components  arc 
mounted  on  a  double-sided 
5W*  x  3"  giass-epoxy  circuit 
board  fabricated  to  fit  a  stan- 
dard 10  pin  card  edge  con- 
nector with  .156"  spacing,  I 
prefer  not  designing  double- 
sided  circuitry  because  of  the 
problems  e  n  countered 
making  them  at  home  and  the 
increased  costs  involved,  but 


AC 


=  *vcc 


♦  5V  t  .25 


Fig.  3.  This  power  supply  satisfies  the  requirements  for  the 
pattern  generatort  but  since  the  generator  only  requires  750 
mA  @  +5  V,  it  can  easily  be  borrowed  from  an  existing  supply. 
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Vertical  Sync  Pulse.  30  ms  wide 

Horizontal  Sync  Pulse,  5  ms  wide 

SSTV  Video 

Contact  closure  to  ground  increases  the 

width  of  The  horizontal  sync  pulse  from 

5  ms  to  30  ms. 

Ground 

1 200  Hz 

1 500  Hz 

2400  Hz 

Power  in,  +5V  ±.25  @  T50  mA 

6.3^1 2.6  Vrms  ac  @  6  12  mA 

Sync  (combined  horizontal /vertical) 

Sy nc  (comb* ned  hor  i ion  t al  / ver  t tea 0 

Table  2  Pattern  generator  pin  assignments. 


the  artwork  density  using 
twelve  ICs  made  it  impossible 
for  me  to  design  single-sided 
circuitry  which  fit  a  5J4pt  x  3" 
circuit  board.  The  artworks 
were  prepared  at  home  using 
commercially  available  art- 
work aids,5  taped  2:1,  and 
photographically  reduced  at  a 
local  photo  shop.  Using  direct 
positive  photoresist  coated 
boards  available  from  the 
Vector- Electronic  Co. 
(CU70/45WE2RN,  7  x  4>V\ 
1  /I  6M  double-sided  glass- 
epoxy),  the  boards  were 
exposed,  developed,  and 
etched  following  the  instruc- 
tions that  came  with  the 
boards.  After  cutting  and 
drilling  (#65  drill  for  IC  pads, 
i=60  drill  for  others),  I  tin 
plated  the  finished  boards 
with  Shipley  LT-25  chemical 
plating  solution/1  After 
assembly,  the  component  side 
is  top  soldered  as  required 
and  jumpers  soldered  top  and 
bottom  in  the  three  feed- 
through  holes. 

Adjustment 

Obviously  the  easiest  way 
to  set  the  1 200  Hz,  1 500  Hz, 
and  2400  Hz  reference  oscil- 
lators is  with  a  frequency 
counter,  and  the  values 
specified  in  the  parts  list 
should  allow  you  to  adjust 
the  oscillators  without  re- 
specting R4,  R7,or  RIG,  If  a 
Irequency     counter    is     not 
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available,  the  oscillators  can 
be  set  with  a  triggered  scope 
with  a  calibrated  timebase. 
Set  the  timebase  to  ,1  ms/divf 
internal  trigger  and  adjust  the 
1200  Hz  oscillator  for  a 
width  of  ,83  ms,  the  1 500  Hz 
oscillator  for  a  width  of  .67 
ms,  and  the  2400  Hz  oscil- 
lator for  a  width  of  .41 7  ms. 
Switch  to  line  trigger  and 
readjust  the  oscillators  for  a 
stable  waveform  (i.e.,  a  wave- 
form which  is  not  slowly 
drifting  from  right  to  left  or 
left  to  right  across  the 
screen).  This  adjusts  the  oscil- 
lators against  the  20th 
harmonic  (1200  Hz),  25th 
harmonic  (1500  Hz),  and 
40th  harmonic  {2400  Hz)  of 
the  60  Hz  power  line  and  is 
accurate  within  ,1%  provided 
your  timebase  is  calibrated,  as 
it  is  very  easy  to  adjust  the 
oscillators  against  the  wrong 
harmonic. 

Operation 

The  pattern  generator  re* 
quires  +5  V  ±.25  @  150  mA 
and  6.3-12.6  Vrms  ac,  and 
the  supply  illustrated  in  Fig, 
3  satisfies  the  power  supply 
requirements  for  the  genera- 
tor. 

Syncing  the  scope  on  the 
positive  edge  of  the  hori- 
zontal sync  pulse  will  be  ade- 
quate for  most  trouble- 
shooting/design,   and    a    few 
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Fig.  4.  This  tow  pass  audio  filter  used  by  K4EEU  requires  no 
power  supplies. 
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This  is  the  quality  of  SSTV  picture  you  get  with 


the  new  R 


•  •  :• 


t  Model  400  Scan  Converter. 


The  picture  shown  above  is  from  an  un  retouched 
photo  taken  from  a  monitor  of  a  picture  transmitted 
with  the  new  Robot  Model  400  Scan  Converter.  It  is 
much  sharper  and  clearer  than  was  previously  possible 
with  existing  SSTV  equipment* 

But  the  new  solid  state  design  and  random  access  mem- 
ory (RAM)  of  the  Model  400  now  gives  you  the  ability 
to  send  and  receive  picture  images  just  as  sharp  and 
clear  as  the  above  picture. 

Operation  of  our  new  400  Scan  Converter  is  easy  to  un- 
derstand and  simple  to  work.  And  cost  is  a  a/j/\k 
real  breakthrough.  Just IpOcr  D 


ROBOT  RESEARCH,  INC. 

7591  Convoy  Court 

San  Diego,  CA  921 11 

Phone  (71 4)  279-9430 
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For  the  complete  story  on  our  new  Model  400  all    | 
solid  state  digital-RAM  Scan  Converter  write  or     | 


call  today  foi 
Name 

r  liter  at 

ure. 

Address 

Citv 

State 

Zip 

j*hone 

Parts  List 

C1,  2 

22liF±10%250  V 

C3.4.6.8,  11. 

14 

,01  uF  ±10%  250  V                                                  | 

C5 

.015  uF  ±10%  250  V                                                i 

C7 

.022  uF  ±1 0%  250  V 

C9K  12 

,001  uF  disc  ceramic 

CIO,  13 

.047  uF  ±10%  250  V 

C15,  16,  17 

.1  uF  ±10%  250  V 

Note:  With  the  exception  of  C9  and  C12f  all  caps  are 

metallized  polyester  Mepco/Eleetra  Series  C280AE/A  or 

equivalent  (,4" 

lead 

spacing). 

CR1,  2 

1 N914  or  equivalent  silicon 

R1 

Ik  ±10%  carbon 

R2,  5,  8 

10k  ±10%  89PR  15  turn  cermet  trimpots; 

R3,  6,  9 

1  k  ±1%  RN55/60C  50  ppm  metal  film 

R4 

24.3k  RN55/60C  50  ppm  metal  film 

R7 

26.7k  RN55/60C  50  ppm  metal  film 

RIO 

21.5k  RN55/60C  50  ppm  metal  film 

R11.14 

12k  ±10%  A  Watt  carbon 

R12f  15 

10k  ±10%  %  Watt  carbon                                       ' 

R13 

102k  ±1%  RN 55/60 D  100  ppm  metal  film 

Rie 

619k  ±1%  RN55/60D  100  ppm  metal  film 

111,2,3,6,7 

NE555V  IC  Timer 

U4 

7410  triple  3  input  positive  NAND  gate 

US,  8 

7400  quadruple  2  input  positive  NAND  gate 

U9 

741 32  quadruple  2  input  positive  NAND 
Sen  mitt  trigger 

U10 

7474  dual  D  type  positive  edge  triggered  FF 

U11 

7492  divide  by  twelve  counter 

U12 

7490  decade  counter 

*>2V 


evenings  spent  with  73\ 
SSTV  Handbook  should  pro* 
vide  sufficient  information  to 
repair  an  ailing  monitor  with 
the  generator.  The  1200  H/ 
output  can  be  used  to  tune 
the  sync  circuitry,  and  the 
2400  Hz  output  can  be  used 
to  adjust  the  discriminator. 
The  horizontal  and  vertical 
sync  pulses  may   be  used  as 


horizontal  and  vertical  dis- 
charge pulses  to  drive  the 
triggered  deflection  circuitry, 

and  the  checkerboard  pattern 
can  be  used  to  optimise  the 
gain(s)  of  the  low  pass  filter 
for  a  square  wave  response 
with  just  enough  overshoot 
(ringing)  to  enhance  picture 
detail.  The  video  output  can 
be  attenuated  with  a  potenti- 
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Fig.  5,  W0LMD  tow  pass  audio  filter* 
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Fig.  6,  Output  of  the  WB9L  VI  low  pass  filter. 


ometer  to  determine  the 
minimum  input  for  limiting, 
determined  by  limiter  gain. 
Fig,  6  is  the  output  of  the 
WB9LVI  low  pass  butler* 
worth  filter  with  the  genera- 
tor connected,  and  Fig.  7 
illustrates  the  checkerboard 
pattern  as  displayed  by  the 
monitor. 

Although  designed 
primarily  for  tune  up,  calibra- 
tion and  repair,  the  generator 
can  also  be  used  for  trans- 
mission by  using  the  low  pass 
audio  filter  used  by  K4EEU, 
shown  in  Fig.  4,  to  convert 
the  square  wave  video  to  sine 
waves,     I     prefer    this    Tiller 


because  it  requires  no  power 
supplies,  but  an  alternative  is 
the  filter  used  by  W0LMD  in 
several  of  his  designs,7'8 
shown  in  Fig.  5. 

Conclusion 

Compared  to  the  cost  of 
an  SSTV  monitor,  the  pattern 
generator  represents  a  modest 
investment  Like  K4EEU, 
once  the  completed  generator 
was  connected  to  my  mon- 
itor, I  wondered  how  1  sur- 
vived without  it,  and  am  now 
convinced  that  anyone  who 
wants  to  roll  their  own 
monitor  should  have  a  similar 
unit.  Til  be  the  first  to  admit 


^?^  i  .ITET  i-n-  _-_a-^ -_j:  J 


Component  layout. 
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PC  layouts. 


that  a  monitor  can  be  con- 
structed and  aligned  without 
it,  but  it  should  save  count- 
less hours  of  work  should  a 
snag  develop,  ■ 
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Novice  Q&A 


from  page  21 

power   circuits,   and   SW2  is  a  SPST 
that  does  the  antenna  grounding. 

Q.  Ustng  a  trap  antenna,  erratic  load- 
ing readings  are  obtained  when  it 
rams.  What  could  be  the  cause  of  this? 
A,  The  trap  may  be  leaking.  Also, 
there  may  be  wafer  entering  the  coax. 
With  a  good  high-range  ohmmeter  (at 
the  transmission  tine  end},  check  the 
antenna  —  both  when  the  weather  is 


wet  and  when  it  is  dry.  A  tow  reading 
when  wet  wilt  indicate  moisture  r$  the 
problem.  Disconnect  and  check  the 
coax;  then  rechevk  the  antenna  itself 
with  the  coax  disconnected. 

Q.  In  an  attempt  to  make  a  10  meter 
transistorized  converter  work  with  a 
BC  transistor  radio,  AM  broadcast 
signals  are  received  after  the  converter 
is  connecied  to  the  BC  set's  antenna 
coil.  Anv  suggestions? 
A  if  the  antenna  coil  is  not  shielded, 


FHOM  TRANSMITTER  m 


^ Ht rJnr^ 


X 


you  will  continue  to  pick  up  BC 
signals  Shield  the  coif  and  connect  it 
via  a  coaxial  cable  to  the  output  of 
your  converter  by  placing  a  ,0022  up 
capacitor  in  series  with  the  cable's 
center  lead,  Ground  the  coax  shield  to 
the  BC  set  chassis. 

Q.  How  can  a  long  wire  antenna  be 
matched  to  a  transceiver  without  an 
elaborate    or    heavy    anienna    tuner. 


to 
»  single  *ire 

ANTENNA 


# 


fir 


when  used  away  from  home? 
A  Any  single  wire  antenna  can  he 
matched  to  the  law  impedance  of 
your  transceiver  with  the  circuit 
shown,  A  surplus  coif  and  a  capacitor 
of  200  385  pF  may  be  used.  Using  an 
swr  meter,  adjust  the  rota  table  coif 
and  capacitor  for  proper  matching  and 
maximum  transmitier  ouipui.  This 
circuit  may  also  be  used  for  mobile 
operation. 
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Fig.  h  Supply  voltage  vs.  supply  current. 


Sm  ome  time  ago  I  spent 
two  weeks  in  Hawaii, 
enjoying  the  &un,  surf  and 
QRP  operation/KH6  using 
the  Heathkil  Model  HW-7 
transceiver.  I  used  two  "twin 
lead"  folded  dipoles  about  15 
feet  high  and  batteries  for 
power  which  were  recharged 
during  the  day  using  solar 
energy.  The  performance  on 
twenty  and  forty  meters  was 
excellent:  ZL],  JA0,  JA1, 
LAI,  UA0,  KL7,  VE5-6-7, 
W4-5-&8-9-0  -  all  with  good 
(S3-S8)  signal  reports.  My  log 
shows  that  nearly  50%  of  the 
stations  called  replied. 

After  returning  to  the 
mainland,  I  wondered  about 
the  truth  of  "2  Watts"  and 
decided  to  measure  the  per- 
formance characteristics  of 
the  HW-7  transmitter,  The 
object  of  this  article  is  to 
present  the  experimental  test 
data  that  I  obtained  with  my 
HW-7  so  that  other  amateurs 
will  have  more  knowledge 
about  their  HW-7  and  how  to 
use  U  for  optimum  perfor- 
mance. 

Fig.  1  shows  the  measured 
input  current  as  a  function  of 
the  applied  voltage.  This  data 
was  taken  with  the  trans- 
mitter adjusted  for  maximum 
power  out  on  twenty  meters. 
The  results  are  linear  over  the 
voltage  range  from  8-16  V. 
Below  8  V  the  unit  does  not 
always  oscillate  and  the 
output  waveform  is  very  dis- 
torted. 

Fig,  2  shows  the  measured 
power  output  of  the  trans- 
mitter as  a  function  of  supply 
voltage  for  the  three  oper- 
ating bands.  The  frequencies 
used  were  7.05  MHz,  14.10 
MHz   and    21.15    MHz.  The 
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Fig.  2.  Power  output  vs.  supply  voltage. 


How  Does  Your 


Rig  Perform? 


-  -  an  example  using 

the  HW-7 
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power  was  determined  from 
the  measurement  of  the 
peak-to-peak  voltage  across  a 
50  Ohm,  non-inductive  load. 


P  = 


{Eppx  0.50x0,707)2 


R 


The  peak-to-peak  output 
voltage  was  measured  with  a 
Textronics  Model  546  oscil- 
loscope, 

Fig.  2  shows  that  the 
power  outputs  on  40  meters 
and  15  meters  are  essentially 
the  same,,  while  the  20  meter 
output  is  considerably  higher. 
The  Heathkit  manual  claims 
that  the  power  input  varies 
from  3  to  2  W  with  increasing 
frequency,  implying  a  corres- 
ponding decrease  in  power 
output,  1  cannot  explain  this 
apparent  discrepancy 
between  the  test  and  pub- 
lished data. 

As  with  the  power  input, 
the  power  output  increases 
linearly  with  supply  voitage. 
For  battery  operation,  this 
characteristic  is  fortunate 
because  it  results  in  a  gradual, 
rather  than  sudden,  drop  in 
output  power  as  the  battery 
discharges.  However,  the  need 
for  well  charged  batteries  is 
apparent:  A  2  V  drop  from  1 2 
to  10  V  reduces  the  power 
output  by  50%. 

With  the  power  input  and 
power  output  established,  the 
next  question  concerned  the 
optimum  load  for  the  trans- 
mitter. The  specifications 
prescribe  a  50  Ohm,  un- 
balanced load.  To  measure 
the  effect  of  load  resistance 
on  power  output,  a  series  of 


non-inductive,  resistive  loads 
was  applied  to  the  transmitter 
and  the  power  output  was 
measured.  Fig.  3  shows  the 
results  of  these  measure- 
ments. 

From  this  data  it  appears 
that  the  transmitter  is 
optimally  matched  to  a  62 
Ohm  load,  but  the  difference 
between  62  and  50  Ohms  is 
negligible.  This  data  was 
taken  on  20  meters  with  a  12 
V  supply. 

In  actual  practice,  antenna 
loads  seen  by  a  transmitter 
are  seldom  resistive,  and 
usually  show  either  inductive 
or  capacitive  reactance  as  well 
as  resistance.  To  measure  the 
effects  of  reactance  on  power 
output,  various  inductive  and 
capacitive  elements  were 
placed  in  series  with  a  50 
Ohmf  non-inductive,  resistive 
load.  The  power  output  was 
measured  across  the  resistor. 

Fig.  4  shows  the  power 
output  as  a  function  of  the 
reactance  of  the  load  for  the 
three  bands.  The  power  out- 
put is  essentially  constant  for 
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Fig,  3.  Power  output  i/_s\  load  resistance. 


up  to  10  Ohms  of  either 
capacitive  or  inductive  reac- 
tance and  drops  rapidly  with 
increasing  reactance. 

The  range  of  reactance 
variation  is  limited  by  the 
variable  capacitor.  Since  the 
impedance  seen  by  a  trans- 
mitter can  vary  over  a  wide 
range  of  values  with  antenna 
design,  and  transmission  can 
vary  over  a  wide  range  of 
values  with  antenna  design 
and  transmission  line  length, 
one  should  be  very  careful  to 
provide  the  transmitter  with  a 
resistive  load.  With  increasing 


reactance  the  "relative 
power"  meter  reads  higher 
and  higher  even  off  scale. 
The  peak  reading  still  corres- 
ponds to  the  peak  power 
output,  but  the  relative 
reading  is  valid  only  for  non- 
inductive,  resistive  loads. 

The  HW-7  has  a  reputation 
for  creating  TV  I,  and  mine  is 
no  exception.  As  far  as  I 
know,  the  interference  is 
limited  to  TV  sets  in  close 
proximity  to  the  transmitter, 
but  considering  the  DX 
achieved  with  less  than  3  W, 
the  interference  range  might 
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Fig.  4.  Power  output  vs.  inductive  and  capacitive  reactance. 


Fig.  5.  Output  waveform^  7. 7  MHz. 


Fig.  6.  Output  waveform,  14.  J  MHz. 
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Fig.  Z  Output  waveform ,  2h1  MHz. 


be  quite  large. 

The  ouipui  waveforms  of 
the  transmitter  were 
measured,  using  the  546  oscil- 
loscope. This  data  is  shown  in 
Figs.  5,  6  and  7,  Each  of 
these  photos  shows  the  out- 


put waveform  measured  at 
peak  power.  For  all  three 
bands,  this  waveform  is  sinu- 
soidal with  little  or  no  har- 
monic content.  Figs.  9,  10, 
and  11  show  the  power  out- 
put  at   the  same  frequencies 


RELATIVE  POWER 


Fig,  &  Calibration  curve,  power  output  vs.  relative  power. 


Fig.  a  Z  7  MHz  de-tuned. 


but  with  the  leading  capacitor 
turned  slightly  off  peak  rela- 
tive power  indication.  Here 
the  harmonic  content 
becomes  high,  particularly  on 
15  and  20  meters,  although 
the  power  output  is  not 
markedly  decreased.  This 
effect  of  de-tuning  on  har- 
monic content  is  more  pro- 
nounced when  de-tuned  on 
the  high  frequency  side  of  the 
relative  power  peak. 

Fig.  8  shows  a  calibration 
curve  of  the  relative  power 
meter  to  yield  absolute  power 


output  as  a  function  of  meter 
reading.  This  curve,  however, 
is  only  valid  for  the  50  Ohm 
resistive  load  supplied  with 
the  kit. 

The  measured  and  on-the- 
air  performance  of  the  HW-7 
transmitter  shows  that  it  is 
fine  for  QRP  operation.  The 
only  possible  problem  areas 
are  matching  of  the  unit  to  a 
non-resistive  load  with  the 
resultant  misleading  relative 
power  indication,  and  that 
careful  power  peaking  is  re- 
quired to  minimize  TV  I.  ■ 


Fig.  W.14J  MHz  de-timed. 


Fig.  TK'itJ  MHz  de-tuned. 
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Now... more  than  ever— 
the  TEMPO  line  means  solid  value 


"TiylO  5fHF^Qft£ 
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Tempo  VHF/ONE 


f/?e  "ONE" you've  been  waiting  for  ^^^^^^^^1 

No  need  to  wait  any  longer  —  this  is  it!  Whether  you  are  already  on 
2-meters  and  want  someting  better  or  you're  just  thinking  of  getting 
into  it,  the  VHF/ONE  is  the  way  to  go. 

*  Full  2-meter  band  coverage  (144  to  14S  MHz  for  transmit  and  receive.  ■ 
Full  phase  lock  synthesized  (PLL)  so  no  channel  crystals  are  required.  • 
Compact  and  lightweight  —  9.5"  long  x  7"  wide  x  2.25"  high.  Weight  — 
Ahout  4,5  lbs,  *  Provisions  for  an  accessory  SSB  adaptor.  •  5-digit  LED 
receive  frequency  display.  •  5  KHz  frequency  selection  for  FM  operation, 

*  Automatic  repeater  split  —  selectable  up  or  down  for  normal  or  reverse 
operation.  *  Microphone,  power  cord  and  mounting  bracket  included.  * 
Two  built-in  programmable  channels,  •  All  solid  state,  •  10  watts  output.  • 
Super  selectivity  with  a  crystal  filter  at  the  first  IF  and  E  type  ceramic  filter 
at  the  second  IF.  *  800  Selectable  receive  frequencies.  *  Accessory  9- pin 
socket.  -$495.00 

TEMPO  SSB/ONE 

SSB  adapter  for  the  Tempo  VHF/One 

*  Selectable  upper  or  lower  sideband,  *  Plugs  directly  into  the  VHF/One  with 
no  modification.  •  Noise  blanker  built-in.  *  R IT  and  VXO  for  full  frequency 
coverage.  *  $225.00 


r 
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TEMPO  CL 146 A 

. ,  ,  .a  VHF/FM  mobile  trans- 
ceiver far  the  2  meter  amateur 
band.  It  is  compact,  ruggedly 
built  and  completely  solid  state. 
One  channel  supplied  plus  two 
channels  of  your  choice  FREE 

144  to  148  MHz  coverage  •  Multifrequency  spread  of  2  MHz  •  12  channel 
possible  •  Metering  of  output  and  receive  •  Internal  speaker,  dynamic 
microphone,  mounting  bracket  and  power  cord  supplied.  A  Tempo  "best 
buy"  at  $239.00. 


TEMPO 
100AL10 


TEMPO  POCKET  RECEIVERS 

MS-2,  4  channel  scanning  receiver  for  VHF  high  band,  smallest  unit 
on  the  market.  MR-2,  same  size  as  MS-2  but  has  manual  selection 
of  12  channels,  VHF  high  band.  MR-3,  miniature  2-channel  VHF 
high  band  monitor  or  paging  receiver,  MR-3U,  single  channel  on 
the  400  to  512  UHF  band.  All  are  low  priced,  extremely  compact 
and  dependable. 


SOLID  STATE  VHF  LINEAR  AMPLIFIER,  144-148  MHz,  Power  output 
of  100  watts  (nom)  with  only  10  watts  (nom)  In.  Reliable  and  compact. 


f       4    14       / 


TEMPOUmh-2 

Tempo/FMH-2  (2wattVHF/FM 
hand  held)  6  channel  capability, 
solid  state,  12  V0C,  144-148 
MHz  (any  2  MHz),  charging  ter- 
minals for  ni-cad  cells,  S-meter, 
battery  level  meter,  Also  avail- 
abte  for  commercial  and  marine 

service  .  ,  . $219.00 

TEMPO/FMH $  1  99.00 

TEMPO/ FMH-5  (5  watt)  .  .  $279.00 


TEMPO 
6N2 


The  Tempo  6N2  meets  the  demand  for  a 
high  power  six  meter  and  two  meter 
power  amplifier.  Using  a  pair  of  Eimac 
8874  tubes  it  provides  2000  watts  PEP 
input  on  SSB  and  1000  watts  input  on  CW 
and  FM.  Completely  self-contained  in 
one  small  desk  mount  cabinet  with 
internal  solid  state  power  supply,  built-in 
blower  and  RF  relative  power  indicator, 

$895.00 

The  Tempo  2002..  2  meters  only     $745.00 

i    The  Tempo  2006..  6  meters  only     $795,00 


TEMPO 

VHF/UHF  AMPLIFIERS 

Solid  state  power  amplifiers  for  use  in 
most  base/mobile  applications. 

Increase     the  range,  clarity,  reliability 
and  speed  of  two-  way  communications 


Low   Band   VHF   amplifiers  available  in   100W  out  with 
2,  10  &  SOW  in,  high  Band  VHF  amps  av/ai fable  in  30,  50, 
80  &  130W  out  with  2,  10  &  301Af  in.  UHF  amps  available 
in  10,  25,40  &  70W  out  with  1,2,  10  &  30W  in. 
Call  or  write  for  spec  sheet  and  prices. 


Most  of  the  above  products  are  available  at  dealers  throughout  the  U.S. 


JSVtff 


11240  W.  Olympic  Blvd.,   Los  Angeles,  Calif.  90064    213/477-6701 
931    N.   Euclid,  Anaheim,  Catif.   92801  714/772-9200 

Sutler,   Missouri   64730  816/679-3127 

Prices  sublet  to  change  without  notice. 


Evert  Fruitman  W7RXV 
2808  West  Rancho  Drive 
Phoenix  AZ  850 1  7 


Art 
and  the  PC  Board 


-  -  new  uses  for  copperclad  boards 


Traditionally,  printed  cir- 
cuits  have  been  an  aid  in 

the  mass  production  of  elec- 
tronic devices  such  as  radios, 
TVs,  telephones,  etc.  How- 
ever, there  is  no  reason  to 
restrict  the  use  of  PC 
materials  to  traditional  appli* 


cations. 

As  the  photographs  show, 
they  may  be  used  for  from 
panels,  decorative  plaques, 
and  name  tags.  The  more 
intricate  patterns  are  most 
conveniently  done  by  means 
of    a    photographic    process, 


one    that    may    be   done   at 
home.  Fig.  4  and  the  lop  of 

Fig.   3  are  two  examples  of 
this, 

The  wall  plaques  and 
transmitter  front  panel  re- 
quire a  minimum  of 
materials.  Double-sided  board 
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Fig.  7.  %"  letters. 


is  easier  to  get  than  single- 
sided  for  many  reasons.  It  is 
also  the  best  for  this  use  as 
the  back  side  will  readily  take 
solder. 

Etch  resist  or  laundry 
marking  pens  and  paper 
masking  tape  are  used  to  keep 
the  etching  solution  where  it 
belongs.  The  laundry  markers 
are  available  for  about  1  /2  to 
1/3  the  price  of  the  etch 
resist  pens-  (Sanford's  MRut> 
A-Dub'1  proved  to  be  in- 
soluble in  water  and  ferric 
chloride. } 

The  dry  transfer  or  press- 
on  type  of  dcoils  also  work 
quite  nicely  as  may  be  seen  in 
Figs.  1  and  5.  (Figs.  3,  4,  5 
are  essentially  life-size.) 

The  results  shown  in  the 
lower  portion  of  Fig.  3  are 
what  g3ve  rise  to  the  use  of 
stencils  for  the  plaques.  1 
never  did  get  along  too  well 
with  a  triangle  and  tee  square. 
If  you  have  been  paying 
attention,  then  by  now  you 
should  have  on  hand  the 
following  items:  triangle,  tee 
square,  ferric  chloride^ 
laundry  markers,  masking 
tape,  copperclad,  steel  wool, 
stencils,  and  a  tall  pitcher  of 
lemonade. 

So  as  to  preclude  two  trips 
to  the  store,  the  photo  chemi- 
cals may  be  picked  up  too, 
Kodak's  KPR  system  has 
proved  to  be  quite  reliable. 
The  information  that  came 
with  it  seemed  to  be  lacking 
in  detail.  More  about  that 
method  later. 

As  anyone  who  has 
worked  with  printed  boards 
can  tell  you,  cleanliness  is 
next  to  impossible,  but  abso- 
lutely essential. 

The  side  of  the  board  with 
the  smallest  number  of  nicks 
and  scratches  should  be 
scrubbed  with  steel  wool. 
After  it  glistens,  apply  several 
drops  of  rubbing  alcohol  and 
wipe  dry  with  a  paper  toweL 
Surprise,  surprise,  you 
thought  the  board  was  clean! 
Lay  the  board  face  down 
on  a  clean  paper  towel  and 
apply  a  nice  smooth  bubble 
free  coating  of  masking  tape 
to  the  back  side.  If  the  board 
is  wider  than  the  tape,  then 
overlap  the  edge  of  the  tape. 
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Make  sure  the  tape  is  securely 
down  against  the  board. 

If  a  combination  of  decals 
and  stenciled  letters  is  going 
to  be  applied,  the  stencil 
should  be  used  first.  Take 
your  time  and  fill  in  the 
stencil  with  plenty  of  ink. 
Any  slop-over  may  be  cor- 
rected with  a  razor  blade  or 
better  yet,  an  X-acto  type  of 
blade.  A  large  error  may  be 
cleaned  up  with  rubbing 
alcohol. 

Follow  the  manufacturer's 
ideas  with  the  decals.  Try  to 
avoid  rubbing  the  center  area 
of  closed  tetters.  The  gum 
that  is  transferred  in  the 
process  may  act  as  a  resist.  If 
that  does  happen  it  may  be 
corrected  during  the  etching 
by  carefully  scratching  the 
area  with  a  thin  pointed  in- 
strument. The  board  should 
be  rinsed  off  with  cool  water 
before  trying  this  correction. 

The  borders  are  made  by 
applying  masking  tape.  Where 
they  overlap  at  the  corners, 
put  down  a  good  layer  of  ink 
first. 

A  little  freehand  artwork 
is  used  to  fill  in  the  letters 
and  avoid  the  broken 
appearance  normally  asso- 
ciated with  stencils. 

The  photographic  process 
is  somewhat  more  involved, 
and  somewhat  more  expen- 
sive. If  a  large  number  of  the 
same  thing  is  going  to  be 
made,  then  the  higher  cost 
might    be    warranted.    Club 


projects  that  require  a  lot  of 
boards  would  be  one 
example.  There  would  almost 
certainly  be  enough  materials 
left  over  for  the  processing  of 
a  few  call  letter  tie  clips,  etc. 
Fig.  4  is  an  example  of  this. 
The  upper  part  of  Fig.  3 
shows  what  can  be  done  to 
dress  up  the  drab  looking 
company-issue  type  of  for- 
mica name  tag.  Two  alligator 
clips  are  soldered  on  the 
back. 

The  boards  are  cleaned  as 
above  and  handled  with 
rubber  gloves.  Fingerprints 
and  similar  contamination 
must  be  avoided.  The  boards 
are  coated  with  the  etch  resist 
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Fig.  2  1 "  letters. 

by  means  of  a  medicine 
dropper.  (This  is  done  under 
yellow  "bug"  lighting.)  Apply 
an  excess  of  solution  and 
flow  it  around  the  surface  by 
tilling  the  board.  The  board  is 
held  vertically  and  the  extra 
solution  is  drained  off.  Don't 
keep  them  vertical  too  long. 
Place  the  boards  in  a  pre- 
heated oven  for  10  to  15 
minutes.  Oven  temperature  is 
150-180°  F.  Remember,  the 
boards  are  sensitive  to  light 
before  they  come  out. 
Although  this  pre-bake  may 
be  skipped,  it  gets  dry  boards 
ready  for  exposure  in  about 
20  minutes,  instead  of  24 
hours.  Your  pattern  is  more 


likely  to  stay  with  you  during 
high  temperature  processing, 
too. 

Exposure  time  was  8 
minutes  at  24  inches  with  a 
BEP  lamp.  This  is  a  300  Watt 
photoflood.  First-hand  infor- 
mation of  sunlight  exposure 
time  is  not  available  due  to 
the  fact  that  there  wasn't  any 
sunlight  available  between  the 
hours  of  midnight  and  6  am 
when  these  items  were  made. 
Daylight  exposure  time 
should  be  about  2  minutes 
though. 

The  exposed  board  is 
dropped  face  up  into  the 
developer  for  60  seconds,  An 
aluminum    cake    pan  with  a 


Fig.  3.  Just  about  actual  size  name  and  call  tags. 


Fig,  4,  Note  fine  resolution  of  photo  process. 
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Fig,  5.  Almost  actual  sue, 


sliding  cover  helps  keep  the 
odor  to  a  relatively  low  level. 
Gently  agitate  the  solution 
during  the  development. 
Immediately  after  develop! ng, 
the  board  is  given  a  cool 
running  water  rinse,  A  gentle 
stream  of  water  should  be 
directed  at  the  surface  for 
several  seconds.  A  faint 
pattern  may  be  visible  as  it 
dries. 

The  boards  may  be  etched 
at  this  time,  but  it  is  better  if 
they  get  a  post  bake  for 
about  10  minutes  at  180°  F. 
This  may  be  done  in  normal 
room  lighting. 

The    developer    may    be 


reused.  Several  ounces  of 
developer  may  be  poured  into 
a  small  can  with  a  tight  fitting 
lid  and  used  until  it  starts 
looking  a  bit  dirty.  Not  the 
most  scientific  method  for 
determining  the  end  point, 
but  quite  practical. 

The  smallest  available 
quantity  of  resist  is  a  quart. 
That  will  do  many  boards. 
The  developer  comes  in 
gallon  cans.  Generally  speak- 
ing, the  photo  stores  can  lei  I 
you  who  handles  the  KPR 
series  of  chemicals  or  can 
order  them  for  you. 

There  are  some  canned 
spray  photoresists  at  some  of 


the  radio  stores.  We  tried 
some  of  the  canned  variety 
but  they  didn't  seem  to  work 
too  well.  Either  they  had 
been  sitting  on  the  store  shelf 
too  long  (and  in  the  Arizona 
heat  thai  may  not  take  too 
long  either),  or  the  chemistry 
needed  to  be  worked  out 
better. 

After  the  boards  have  been 
etched  and  dried,  they  may 
be  cleaned  with  steel  wool. 
There  are  spray  lacquers  thji 
make  a  nice  durable  coat*  For 
best  results,  give  them  a  10 
minute  bake  at  about  180°  F. 
A  coating  of  the  YF's  clear 
fingernail  polish  does  won- 
ders  for  the  smaller  items 
such  as  the  name  tags,  tie 
clips,  etc.  The  tape  is  re- 
moved  from  the  back  and 
alligator  clips,  safety  pins, 
etc,  may  be  soldered  in 
place. 

It  might  be  in  order  to  give 
some  details  about  the 
etching  process.  There  are 
many  fine  comprehensive 
articles  on  the  subject,  but 
this  isn't  going  to  be  one  of 
them. 

Everyone  seems  to  have 
his  own  favorite  method  and 
etchant.  We  like  ferric 
chloride.  It  is  readily  available 
and  almost  harmless.  It  does 
stain  hands  and  clothing,  the 
latter  on  a  permanent  basis. 


Fig.  6. 


Wear  old  clothes  and  rubber 
gloves.  Drug  stores  have  some 
types  for  as  little  as  504  a 
pair.  They  also  carry  the 
stencils. 

The  etching  may  be  done 
in  plastic  or  glass  containers. 
DO  NOT  let  the  ferric 
chloride  come  in  contact  with 
aluminum! 

One  of  the  popular 
methods  uses  heatproof  glass- 
ware, and  the  solution  is  kept 
heated  during  etching.  In- 
frared lamps  aimed  from 
above,  or  a  very  gentle  fire 
underneath,  is  one  way  it  is 
done.  The  dish  is  slowly 
rocked  during  the  process. 
The  board  is  face  up. 

We  took  some  old  plastic 
bleach  bottles  and  cut  the  top 
off  jusi  about  in  line  with  the 
center  of  the  handle.  The 
solution  is  poured  into  the 
bottle  and  this  is  placed  in  a 
pan  of  hot  water.  The  heal 
may  be  left  on  during  the 
process.  If  the  boards  are  too 
long  to  go  all  the  way  into 
the  solution,  then  use  enough 
solution  to  cover  at  least  half 
of  the  board.  It  is  lifted  up 
and  down  or  used  to  stir  the 
brew  until  etching  is  done.  If 
the  board  is  a  long  one,  then 
turn  it  over  and  finish  it  off. 
This  was  done  with  the  trans- 
mitter front  panel  and 
plaques  shown  in  Figs.  1  and 
2.  The  1  and  2  quart  size 
bottles  arc  the  most  con- 
venient to  use  for  this.  The 
boards  may  be  rinsed  off  with 
water  and  examined  anytime 
during  the  etching  process. 

The  top  of  the  bottle 
makes  a  nice  funnel  for  pour* 
ing  the  used  etchant  back 
into  its  container  when  the 
job  is  completed. 

It  lakes  about  5-10 
minutes  with  fresh  warm 
etchant  to  etch  the  average 
board.  If  it  isn't  convenient 
to  agitate  the  thing  while  it's 
etching,  it  will  take  quite  a 
bit  longer  to  finish  cutting  it. 
But  it  will  cut. 

If  you  don't  feel  like 
adding  some  fancy  decora- 
tions to  the  shack,  Fig,  6 
shows  that  copperclad  may 
be  used  as  an  easily  machined 
and  inexpensive  and  decora- 
tive material.  ■ 
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Triton  IV 
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Here's  some  of  the  proof . 


MEME  —  This  is  my  second  TRITON  IV,  They  aft  excellent  xceivers!  WA8ICK  —  Luv  it,  Dynamite!  W9NXU  —  I  am  wry  thrilled  with  this  umi  it  is  great. 
I  think  you  have  scooped  the  field.  WIOAVA  —  f  tike  CW  and  full  break-in.  (Beautiful)  K3THJ  —  I  love  the  unit  WA3VEZ  —  Rig  is  just  great,  Combined  with 
your  service  makes  a  super  transceiver.  WNOSEO  —  Beautiful  radio  to  use,  Magnificent  CW  filter!  Just  a  pure  joy.  W8HT  —  I  have  had  my  TRITON  IV  lor 
two  months  and  am  delighted  with  it.  YH1MBV  —  It  fs  a  very  nice  rig.  W3CTX  —  New  features  very  welcome.  WGBYC  —  Bought  one  of  the  first  TRITON 
II,  like  It  so  well   I  updated   it  with  a  TRI>ON   IV.   W2TBK  —  It  is  absolutely   fantastic.   WBOGPI  I    am   pleased   with    the    rig,    WA3GJA  —  Very-very  very 

nice.  Good  audio  quality.  W5ZBC  —  The  most  outstanding  rig  I  have  ever  used.  K8CJQ  —  Excellent  ng,  Good  filters.  W7BKK  —  Very  happy  .  .  .  getting  excellent  qual- 
ity reports.  W2CET  —  Power-signal  reports  good.  WB2UEH  —  I  like  the  compactness  and  appearance,  VE3IBK  —  An  excellent  rig  with  superior  receiving  quality. 
K4IVM  —  I  think  it  is  tops.  WA410G  —  I've  become  so  used  to  dip,  peak  and  adjust  this  TRITON  is  a  beautiful  new  experience.  KL7IHW  —  Easy  to  set 
up— works  great,  K4JXD  —  Seems  to  be  very  FB  rig.  WA7KHE  —  Fantastic  performance.  Thanks  for  a  fine  rig.  WB4BPG  -  No  problems—fine  rig.  VEIBZ  — 
Good  work,  W9HQT  _  Receiver  better  than  expected,  CW  break-in  is  super,  WOAP  —  Tremendous  transceiver.  I  appreciate  your  engineering,  WA2ZR0  —  Won- 
derful. KOSFV  —  Real  nice  rig.  You  thought  of  almost  every  feature  and  built  it  in.  KQ90Q  —  Beautiful.  WBOJIQ.  —  Beautiful  radio;  however,  your  ads  do  not 
do  justice  to  the  radio.  WN5S0H  —  Very  sophisticated— Easiest  tuning  rig  ever.  Very  glad  1  bought  it  K3QJV  —  Very  impressed,  W4L2P  —  Very  good  results, 
Put  out  100  watts  as  good  as  300  watt  rigs.  WA40QY  —  I  think  the  TRITON  IV  is  great.  W6QXN  —  Appreciate  full  CW  break-in.  WOINH  —  Enjoy  light  weight. 
VE3QYK  —  I  am  extremely  pleased  with  the  clarity  of  receiver  and  after  putting  rig  on  the  air,  received  unsolicited  compliments  on  the  audio  quality  of  the 
transmittal  UPNI  -  K«J  3rd  til  USA  ftesl  In  fourth  fisij  ;t  .r  HWCQ  tontesi  W8RYU  -  Own  Argonaul  Both  Rue  rip  W4C0A  —  Ccmpact.  llfht  *•&! 
good  engineering.  WB2WZC  —  TRITON  IV  is  the  most  versitile  CW/SSB  radio  I  have  ever  used  WB2FMV  —  Outstanding,  Highly  pteased  with  performance. 
WA8ACZ  —  A  real  nice  rig.  I  have  owned  about  every  other  make,  W5EGK  —  Works  nicely.  WB4EC0  —  I  tried  this  rtg,  a  pleasure  to  operate,  WA4YRR  — 
Excellent  reports  on  audio.  W8»NKB  —  Wonderful.  W9QPQ  —  An  excellent  rig.  Love  it.  W8S0P  —  Makes  running  SSB  nets  a  real  breeze.  Also  good  Ofi  CW 
nets  WL7.IRT  —  Fantastic  rig  W4MDB  —  Has  rekindled  my  interest  and  enthusiasm  in  Amateur  Radio  to  an  extent  I  hadn't  thought  possible.  It  far  out  dis- 
tances any  competitive  product  at  any  price.  W6EYR  —  Very  nice.  Been  a  ham  for  45  years  and  now  solid  state  perfection.  W2RPH  —  Excellent  rig. 
WHOTBK  -  TRITON  IV  is  a  fabulous  piece  of  equipment.  W5VIW  —  Very  nice  rig  WB2LaF  —  Wow'  W9JCY  —  Tiw  for  giving  us  a  FB  piece  of  equipment 
made  in  the  USA.  W6GHO  —  Very  pleased.  K4KXB  —  Seems  to  have  everything  desired.  W4SZ  —  A  pleasure  to  operate.  W2FKF  —  Greatest  rig  I  ever  had 
So  far  in  a  month  34  QSO's  without  one  miss.  Been  a  ham  since  1322  W4CVC  —  Nothing  but  complements.  WB9EZE  —  Well  pleased  with  performance  and 
Simplicity  of  operation,  METI  —  Rig  is  great    W8CNV  —  Man—!  what  a  rig.  I've  had  tins  call  since   1929    Never  saw  anything  like  it  and  I've  seen   them 

all*  WB2MZU  —  Seems  like  everything  the  S 0  —  was  supposed  to  be  at  one  third  the  price,  WNoVKE  —  I  think  it  is  a  very  good  rig.  WB3FTD  — 

Break-in  CW  is  very  impressive.  KOCBA  —  I  believe  it  is  one  of  the  finest  HF  transceivers  on  the  market.  I  can't  tell  you  how  pleased  l  am  with  the  noise 
plantar.  I  can  get  on  the  air  from  my  home  station  again  for  the  first  time  in  a  few  years.  Other  rigs  with  noise  blanker*  just  didn't  hack  it.  WA7YHW  — 
I  am  very  pleased  with  this  equipment.  It  is  certainly  of  high  quality.  W7IIA  —  Excellent  equipment,  WBORWA  —  Couldn't  be  more  pleased  with  it  It 
certainly  has  performed  beautifully  and  is  all  I  expected  and  more,  WB4QJT  —  Like  it  very  much  —  keep  up  the  good  work.  WN1YVX  —  Really  impressed 
with  looks  and  performance.  WONC  —  Very  FB  rig.  Performs  up  to  specifications,  an  excellent  design.  K8PBZ  —  Already  have  TRITON  II  and  IV.  W7KD  — 
This  little  J,T-4"  is  smooth  as  silk  .  ,  .  I've  received  some  very  flattering  reports  about  transmitter  voice  quality  and  the  CW  operation  is  the  greatest, 
WN8TT0  —  I  found  that  the  TRITON   IV  was  the  best  rig  on  the  market  for  around  $800.  I  love  it!  W2JBK  —  it  is  absolutely  fantastic.  W8FEI  —  Am  amazed 

at  receiver  performance.   I  thought  I  had  a  top  notch   receiver  with  the  H-**- !  WiFYM  —  Your  guatantee  is  refreshingly  proper.  WflMOK  —  Sure  makes 

a  guy  look  twice  at  his  old  tube  type  gear  WlTFS  —  Finest  CW  ever,  CW  selectivity  very  good,  WB6IVR  —  Very  satisfied  with  TRiTGN  IV,  Just  what  I  was 
looking  for  to  use  on  my  yacht.  Tnanfcs.  WA80NP  —  Also  have  a  TRITON  II.  I  am  pleased  that  Al  Kahn  and  the  good  guys  at  TEN-TEC  thought  of  the  CW  op- 
erator! W2EMX  —  Excellent  Amateur  gear  meets  and  exceeds  advertised  claims.  WGAMJ  —  It  looks  like  there  is  nothing  left  to  be  desired.  It  is  beautiful. 
W6SC  —  The  receive  function  is  outstanding.  It  is  superb  in  transmit.  W1BV  —  In  Jove  with  this  fantastic  gem.  It's  so  easy  and  a  pleasure  to  operate, 
WGASH  —  Very  happy  with  performance.  Particularly  impressed  with  full  break-in  and  light  weight.  WAOIMS  —  By  far  the  best  rig  I  have  ever  operated.  I  am  glad 
I  decided  on  the  TRITON  IV  and  not  one  of  the  other  transceivers  oil  the  market.  WA8H9Q  —  Thank  you  gentlemen. 
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88  Channel  \C-22 


-  -  add  two  switches  and  flip 


By    now,    I'm   sure   you 
have  heard  at  least  three 
tales    of  how   to   get   more 

frequencies  out  of  your  Icom 
IC-225.  Well,  hang  on!  Here 
comes  one  I  think  you  will 
[ike. 

Icom  supplies  a  chart  for 
programming  the  diode  ma- 
trix of  the  22S.  It  was  from 
this  chart  1  discovered  you 
can  get  at  least  88  channels 
by  simply  adding  two  small 
switches  and  programming  it 
in  a  logical  manner.  The 
modification  should  cover 
over  95%  of  the  repeaters  in 
the  United  States  as  well  as 
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14  standard  simplex  frequen- 
cies. 

You  start  out  by  pro- 
gramming the  radio  for  the 
22  "base"  frequencies.  Icom 
p re-programs  the  first  five 
channels;  these  must  be  re- 
programmed. 

You  then  add  two  smalt 
switches  to  the  radio,  to  add 
+15  kHz,  +30  kHz  or  both, 
for  +45  kHz,  to  the  base 
frequencies-  I  marked  these 
switches  llAM  and  "B",  so 
(for  example)  channel  5AB 
(both  A  &  B  on)  would  be 
146.25/85  +45  kHz,  or 
146.295/895.  The  switches 
can  be  installed  almost  any- 
where on  the  radio.  I  added 
mine  to  the  upper  cover. 

The  common  of  both 
switches  is  wired  to  +9  vol  is 
from  the  matrix  board. 
Switch  "A"  (+15  kHz)  is 
wired  in  series  with  a  diode 
(IN4148)  to  any  hole  In  the 
top  column  of  the  matrix 
board  marked  1  (D0),  oppo- 
site the  channel  numbers  at 
the  bottom  of  the  board. 
These  holes  at  the  top  of  the 
board  are  ail  common  to  one 


(base) 


Chan. 

program 

base +15  kHz 

base  +30  kHz 

base  +45  kHz 

# 

radio  for 

A&Boff 

A  on 

B  on 

A  &  B  on 

1 

146,01 

01/61 

025/625 

04/64 

055/655 

2 

146.07 

07/67 

085/685 

10/70 

115/715 

3 

146.13 

13/73 

145/745 

16/76 

175/775 

4 

146.19 

19/79 

205/805 

22/82 

235/885 

5 

146,25 

25/85 

265/865 

28/88 

295/895 

6 

146.31 

31/91 

325/925 

34/94 

355/955 

7 

146,37 

37/97 

385/985 

40/40 

415/415 

8 

146.97 

97/97 

985/985 

7.60/00 

7.615/015 

9 

147.03 

63/03 

645/045 

66/06 

675/075 

10 

1 47.09 

69/09 

705/105 

72/12 

735/135 

11 

147.15 

75/15 

765/165 

78/18 

795/195 

12 

147.21 

81/21 

825/225 

84/24 

855/255 

13 

147.27 

87/27 

885/285 

90/30 

915/315 

14 

147.33 

93/33 

945/345 

96/36 

975/375 

15 

147  39 

99/39 

405/405 

42/42 

435/435 

16 

147.45 

45/45 

465/465 

48/48 

495/495 

17 

147,51 

51/51 

525/525 

54/54 

555/555 

18 

147.57 

57/57 

585/585 

60/60 

615/615 

19 

146.43 

43/43 

445/445 

46/46 

475/475 

20 

146.49 

49/49 

505/506 

52/52 

535/535 

21 

146.55 

55/55 

565/565 

58/58 

595/595 

22 

1 46.91 

91/91 

925/925 

94/94 

955/955 

Any  of  the  above  frequencies  can  be  reversed  with  the  duplex  a/b  switch  on  the  radio. 


another  on  the  back  side  of 
the  board. 

The  second  switch  {+30 
kHz)  is  wired  to  any  hole  in 
the  second  row  from  the  top. 
The  diodes  in  both  cases  are 
inserted  with  the  banded  end 
through  the  board,  and  ihen 
soldered   to  the  back  side  of 


the  board.  Next,  solder  the 
wires  from  the  switches  to 
the  tops  of  the  diodes  and 
you're  ready  to  go! 

This  modification  does 
produce  one  interesting 
operating  characteristic.  If 
either  switch  "AM  or  "B"  is 
onF  and  you  pass  an  unpro- 


grammed  channel,  the  Icom 
22S  will  'lock"  onto  this 
blank  channel  until  released 
by  momentarily  switching  off 
power. 

Just  think,  you've  quadru- 
pled the  capacity  of  your  22S 
for  the  cost  of  two  switches! 
Not  badatalL" 
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Oscar  Orbits 


AMSAT 


Oscar  6  Oitiiul  Id  hi  malum 

(He*  7  Othital  Infmmation 

Orbit 

Dite 

Time 

Longhudt 

Orb  H 

Dite 

Time 

Lorii|.iiMi. 

1 

■ton) 

(GMT) 

of  Eq, 
Crossing  W 

Mode 

U.M.I 

(GMT) 

of  Eq. 
Crusbiny  "W 

19264 

1 

0124:02 

079.5 

A 

9739 

1 

0149:40 

079.4 

19276 

2 

O023i  57 

064.5 

B 

9751 

2 

0049:00 

064,3 

13289 

3 

0113:53 

078,3 

A 

9764 

3 

0143:18 

077.8 

19301 

4 

0018:49 

063.3 

a 

9776 

4 

0042:38 

062.7 

19314 

5 

01 13:45 

077  0 

A 

9789 

5 

0136:56 

0763 

19326 

6 

0013:41 

062.0 

a 

9801 

6 

0036  16 

061.1 

19339 

7 

0108:36 

075.8 

A 

9814 

7 

0130:33 

074J 

19351 

6 

0008:32 

060.8 

8 

9826 

8 

0029:53 

059.5 

19364 

9 

0103.28 

074.5 

A 

9839 

9 

0124:10 

073.1 

19376 

10 

0003:24 

059.5 

B 

9851 

10 

002331 

0580 

19389 

11 

0058  20 

0733 

A 

9864 

11 

0117-48 

07?. 5 

19402 

12 

0153:15 

087.0 

B 

9876 

12 

0017:08 

056.4 

19414 

13 

0053:11 

072,0 

A 

9889 

13 

0111:26 

070,0 

19427 

14 

0148:07 

085.8 

B 

9901 

14 

0010:46 

064.8 

19439 

16 

0048.03 

070,8 

A 

9914 

15 

0105:03 

068.4 

19452 

16 

0142:59 

064,5 

8 

992G 

16 

0004:24 

053.2 

19464 

17 

0042:55 

069.5 

A 

9939 

17 

0058:41 

0668 

19477 

18 

0137:50 

083  3 

8 

9952 

18 

0152  58 

080.4 

T94&9 

19 

0037:46 

068  3 

A 

9964 

19 

0052:18 

065.2 

19502 

20 

0132:42 

082  0 

B 

9977 

20 

0146:36 

07B8 

19514 

21 

0032:38 

067.0 

A 

9989 

21 

0O4556 

063,6 

19527 

22 

01 27  34 

0808 

B 

10OO2 

22 

0140:13 

077.2 

19539 

23 

0027:30 

065.8 

A 

10O14 

23 

0039:34 

062.1 

19552 

24 

0122:25 

079.5 

B 

1Q027 

24 

013351 

075.6 

19564 

25 

0022:21 

0645 

A 

10039 

25 

0033:11 

060.5 

19577 

26 

0117:17 

078,3 

B 

10052 

26 

0127:28 

074  J 

19589 

27 

0017:13 

063.3 

A 

10064 

27 

0026:49 

058.9 

19602 

28 

0112:09 

0770 

B 

10077 

28 

0121  06 

072.5 

19614 

29 

0012:06 

062.0 

A 

10089  A  29 

0020:26 

057.3 

19627 

30 

010700 

0758 

8 

10102 

3D 

011444 

070.9 

19639 

31 

0006:56 

060,8 

A 

10114 

n 

0014:04 

055,8 

The  listed  data  tells  you  the  time  and  place  OSCAR  crosses  the  equator  in  an 
ascending  orbit  for  the  first  time  each  day.  To  calculate  successive  orbits,  make 
a  list  of  the  first  orbit  number  and  the  next  twelve  orbits  for  mat  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  1 T5  minutes  tater  (two  hours  less 
five  minutes}.  The  chart  gives  the  longitude  of  the  first  crossing.  Add  29  for 
each  succeeding  orbit  When  OSCAR  is  ascending  on  the  other  side  of  the 
world,  It  will  descend  over  you.  To  find  the  equatorial  descending  longitude, 
subtract  166  degrees  from  the  ascending  longitude.  To  find  the  time  it  passes 
the  north  pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should  be 
able  to  hear  OSCAR  when  it  is  within  45  degrees  of  you.  The  easiest  way  to  do 
this  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2480  miles  (4000 
kilometers)  from  the  home  QTH.  If  it  passes  right  overhead,  you  should  be  abte 
to  hear  it  for  about  24  minutes  total,  OSCAR  will  pass  an  imaginary  Nne  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator 
Add  about  a  minute  for  each  200  miles  that  you  live  north  of  this  line,  if 
OSCAR  passes  15  degrees  from  you*  add  another  minute;  at  30  degrees,  three 
minutes;  at  45  degrees,  ten  minutes. 


OSCAR       6:        Input 
145.9&  146.00    MHz;    Output 
29.4529.55   MHz;   Telemetry 
beacon  at  29.45  MHz. 
OSCAR     7    Mode    A:     Input 


145.65-145.95    MHz;    Output 
29.40-29.50  MHz. 
Mode       6  Input 

432.125432.175    MHz;    Out- 
put 145.925-145.975  MHz. 


OSCAR  7  is  turned  off  every  Wednesday  to  conserve  power.  All  mode  8  orbits 
that  fall  on  GMT  Mondays  are  designated  QRP,  A  limit  of  ten  Watts  ERP  is 
recommended,  with  a  100  Watt  limit  at  all  other  times.  Higher  power  will  drain 
the  OSCAR  batteries  at  an  accelerated  rate. 


During  the  months  of  January  and 
February  1977,  a  number  of  normally 
OFF  Wednesday  orbits  of  AMSAT 
OSCAR  6  will  be  turned  ON  for  a 
special  QRP  Test,  The  2  to  10  meter 
transponder  of  AG  6  will  be  turned  on 
for  as  many  ascending  and  descending 
node  passes  as  possible  on  the  follow- 
ing dates:  January  5,  January  19, 
February  2  and  February  16,  1977, 
Stations  participating  in  this  QRP  Test 
should  run  no  more  than  TEN 
WA  TTS  Effective  Radiated  Power  and 
should  indicate  SO  during  their  trans 
missions.  All  other  stations  are  asked 
not  to  transmit  in  the  AO-6  uplink 
passband  of  145.900  to  146.000  MH? 
during  the  test.  The  Wednesday;; 
chosen  for  the  tests  fall  on  odd  days 
of  the  year  which  also  happen  to  be 
ModeAX  days  for  the  AMSAT- 
OSCAR  7  satellite-  Since  the  Orbits  of 
the  AO-6  and  AO-7  begin  to  overlap 
in  January  and  February,  it  has  been 
decided  that  AG  7  be  switched  to 
Mode-BX  for  these  tests  in  order  to 
avoid  confusion  which  might  result  if 
both  satellites'  2  to  10  Transponders 
were  on  at  the  same  time.  The  70  cm 
to  2  meter  transponder  of  AO-7 
should  NOT  be  used  durinci  Wednes 
day  AO  6  QRP  Tests  or  any  other 
Wednesday  unless  so  scheduled  by 
AMSAT. 

All  orbits  of  all  AMSAT-OSCAR  7 
Mode  B  Mondays  from  now  until  fur- 
ther notice  will  be  on  for  QRP  pur 
poses  only.  Stations  using  the  70  cm 
to  2  meter  transponder  on  these  days 
should  run  no  more  than  W  WATTS 
EBP.  At  I  Mode-B  users  are  strongly 
urged  to  use  as  far  below  the  maxi- 
mum recommended  100  Watts  ERP  as 
possible  to  help  to  keep  the  AO  7 
battery  voltage  above  the  point  at 
which  the  tow  voltage  sensors  switch 
the  transponder  into  Mode-D.  the 
battery  recharge  mode. 

LAUNCH  DATE  FOR  PHASE  III 

SATELLITE  ANNOUNCED 
AMSAT  has  been  notified  by  the 
European  Space  Agency  (ESA)  that 
the  Phase  III  satellite  will  be  accepted 
as  a  secondary  payload  on  test  flight 
number  2  scheduled  for  launch  In 
December,  1979.  The  Phase  HI  satel 
lite,     now     under     development    by 


AMSAT,  will  contain  an  onboard 
microprocessor  that  will  allow  the 
satellite  to  control  itself.  The  highly 
elliptical  orbit  chosen  will  allow  ama- 
teurs to  have  dependable  satellite 
communications  for  up  to  eleven 
hours  at  a  time. 

Funding  for  the  Phase  U\  spacecraft 
is  especially  critical,  as  AMSAT  will 
have  to  purchase  and  assemble  the  one 
square  meter  of  sol ar  cells,  S30fOOG\ 
The  funding  required  for  Phase  III  will 
probably  be  $150,000. 

To  meet  these  needs,  a  number  of 
fund-raising  projects  will  be  initiated. 
For  instance,  it  has  been  suggested 
that  we  ask  AMSAT  members  to 
sponsor  a  solar  cell  in  the  satellite. 

We  have  noticed  an  increase  in 
memberships  and  donations  when 
satellite  articles  appear  in  the  major 
magazines.  Thus,  one  of  the  fund^ 
raising  projects  will  be  to  run  a  dozen 
satellite  articles  as  a  group  in  73t 
coinciding  with  the  launch  of  A-OD, 

This  was  done  in  July,  1975,  and 
we  found  the  effort  to  be  worthwhile. 
Several  pages  of  pictures,  text  and  a 
membership/donation  form  will  be 
made  available  by  the  magazine  for 
AMSAT  to  publicize  the  Phase  IN 
project 

To  be  successful .  we  will  need 
articles  on  many  subjects:  DX,  anten- 
nas, awards,  telemetry  analysts,  begin 
ners'  articles,  A-O-D,  micro  processor 
applications  and  operating  aids,  Joe 
Kasser  G3ZC2/W3  and  I  are  willing  to 
provide  pictures,  typing  and  editorial 
support  if  necessary.  For  simplicity, 
we  ask  that  the  articles  be  submitted 
as  a  package  by  me  around  February 
28,  1977.  Authors  wilt  be  paid 
di recti v  from  73  Magazine.  In  addi 
lion,  some  of  the  articles  will  be 
published  in  the  AMSAT  Newsletter. 

So  that  1  will  know  how  the  project 
ts  going  and  what  subjects  Joe  and  I 
will  need  to  add,  I  would  appreciate  a 
QSL  card  stating  your  willingness  to 
help  and  your  subject  area. 

GaryTaterW3HUC 

7925  Nottingham  Way 

EHicott  City  MD  21043 


FCC 


In  an  Order  re  teased  October  13, 
1976,  the  Commission  announced  it 
had  amended  Section  2,302  of  its 
Rules  effective  November  2,  1976  to 
permit  the  issuance,  subject  to  avail 
ability,  of  specific  I  x  2  callsigns  in 
the  Amateur  Radio  Service  (that  is, 
callsigns  consisting  of  one  letter,  one 
digit,  and  two  letters)  with  suffixes 
beginning  with  the  letter  ,JX"  in 
eligible    applicants    holding    amateui 


Extra  class  operator  licenses.  In  its 
Order,  the  Commission  stated  that, 
pursuant  to  its  First  Report  and  Order 
in  Docket  20092,  58  FCC  2d  1272 
(1976),  it  wished  to  make  as  many  1  x 
2  callsigns  as  possible  available  to 
amateur  Extra  class  licensees. 

The  Commission  has  now  deter- 
mined  that  1  x  2  callsigns  prefixed 
with  *he  letter  "N"  will  be  available  to 


eligible  amateur  Extra  class  applicants 

beginning  November  2,  1976.  Call- 
signs  beginning  with  the  tetter  "N"  are 
presently  allocated  to  the  Amateur 
Radio  Service,  and  this  action  does  not, 
therefore,  require  a  rule  amendment 
Eligible  amateur  Extra  class  applicants 
wishing  to  obtain  specific  1x2 
calisirjns  prefixed  by  the  letter  "N" 
may  apply  under  the  provisions  of 
Section  97,51  of  the  Commission's 
Rules  on  or  after  November  2,  1976. 
Amateur  Extra  class  licensees  first 
licensed  as  amateurs  twenty-five  or 
more  years  ago  and  amateur  Extra 
class    licensees    who    obtained    their 


amateur  Extra  class  licenses  on  or 
prior  to  November  22,  1967  could 
apply  for  specific  1x2  callsigns  on 
November  2,  1976.  Extra  class  licens- 
ees who  obtained  their  amateur  Extra 
class  licenses  on  or  before  July  2, 
1974  may  applv  tor  specific  1x2 
callsigns  on  January  1,  1977,  and 
amateur  Extra  class  licensees  who 
obtained  their  amateur  Extra  class 
licenses  on  or  before  July  1,  1976 
may  apply  for  specific  1  x  2  callsigns 
on  April  1,  1977,  Ail  amateur  Extra 
class  licensees  are  eligible  to  apply  for 
available  1  x  2  callsigns  on  July  1, 
1977. 
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There's  far  more  to  learn  about  micro- 
processors than  can  be  covered  in  73  even 
though  these  incredible  super  ICs  will  be  in 
most  hani  gear  soon.  You  will  be  able  to  learn 
about  microprocessors  and  microcomputers  in 
Kilobaud  . . .  the  aim  of  the  magazine  is  to 
make  it  possible  for  the  newcomer  to  under* 
stand  both  hardware  and  software* 


Kilobaud  will  be  very  interactive  with  its 
readers  —  which  means  that  you  11  get  help 
from  others  who  have  already  invented  the 
wheel  you  Ye  working  on.  Why  try  to  solve 
problems  that  have  already  been  solved? 


:*. 


You  probably 
want  to  know  about 
the  stuff  available  -  .  - 
hardware  and  soft- 
ware. Kilobaud  will 
publish  the  details,  and 
written  so  you'll  be 
able  to  understand. 


Have  you 

subscribed  to 

ki  lobaud 

veil 


4. 


Hobby  comput- 
ing and  the  use  of 
m  i  cr  o  p  r  ocessors  for 
ham  applications  is 
funy  and  that's  the 
whole  purpose  of  Kilo- 
baud. Look  for  the 
ham  applications  and 
equipment  to  continue 
in  the  I/O  section  of 
73,  with  the  software 
and  fundamentals  of 
both  programming  and 
hardware  in  Kilobaud. 


.>. 


The  Kilobaud  lab  will  be  used  to  check 
out  new  equipment  —  and  even  more  impor- 
tant, programs  for  publishing  in  Kilobaud,  73 
and  for  sale  through  computer  stores.  Say, 
have  you  visited  a  computer  store  yet? 


o. 


Better  fill  out  the  subscription  blank* 


Charge  it. 


If  you  are  one  of  those  entrepreneurs 
who  keeps  an  eye  peeled  toward  making 
money,  the  hobby  and  small  business  comput- 
ing market  is  going  to  be  a  fantastic  bonanza. 
Thousands  of  hobbyists  are  going  to  make 
fortunes  as  this  field  grows  from  almost 
nothing  to  billions  of  dollars  per  year.  It  will 
be  today's  hobbyists  who  will  be  running  the 
thousands  of  computer  stores  .  .  .  designing 
new  equipment  .  .  .  manufacturing  it. 


kilooaud 


Subscription 


Yes,  send  me  a 

Q  $7 5. 00 /one  year 

Tofi  Free  subscription  numbers  800-258  5473/800-25 1-S771 

Name 


kilobaud 


Address 
City 


State 


Zip 


□  Cash  enclosed    D  Check    □  Money  Order    D  Bill  me 


Bill  my  credit  card 
Credit  card  # 


D  American  Express    D  Bank  Americard    D  Master  Charge 
Interbank  # 


Expiration  date 


Signature 


1/77 


Kilobaud  •  Peterborough  NH  03458 
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Here  is  a  gadget  thai 
,  should  appeal  to  the 
two  meter  FM  fraternity* 
Living  near  metropolitan 
Boston  where  there  are  7 
autopatch  repeaters,  one  gets 
many  opportunities  to  call 
the  police  and  fire  depart- 
ments both  for  oneself  and  to 
assist  other  amateurs. 

Several  months  ago,  while 
stitl  a  newcomer  to  two 
meters,  I  heard  a  phone  num- 
ber being  dialed  very  rapidly. 
I  waited  until  the  patch  was 
finished  then  asked  the  other 
amateur  what  he  had  used,  It 
turned  out  to  be  a  card  dialer, 

1  thought,  "Why  couldn't  this 
be  done  electronically?"  A 
card  dialer  is  a  mechanic.il 
kluge,  big,  bulky  and  re- 
quiring shuffling  through 
cards  which  may  be  easily 
mutilated  or  lost.  This  auto- 
dialer  may  be  used  in  motion 
after  a  little  practice  with 
binary  coded  decimal  num- 
bers. 

Theory  of  Operation 

The  heart  of  this  auto 
dialer  is  two  256  x  4  read 
only  memories  which  are 
addressed  in  parallel.  A 
binary  coded  decimal  address 
of  0  through  1 5  is  selected  by 
switches  marked  8,  4,  2,  1. 
For  example,  if  you  wished 
to  dial  phone  number  seven 
in  your  list  of  numbers  you 
would  set  switches  4,  2  and  1 
in  the  up  position,  just  a 
simple  matter  of  addition,  0 
is  all  switches  down  and  15  is 
all  switches  up;  8  plus  4  plus 

2  plus  1  is  equal  to  15.  0 
through  15  equals  16  ad- 
dresses. After  your  number  is 
set,  the  start  switch  is  pressed 
setting  pin  3  of  the  RS  flop 
U1  low,  which  resets  the 
binary  counter  U2  to  the 
count  of  zero,  thereby  per- 
mitting Ul  pin  11  to  go  high 
starting  the  clock  U5.  When 
the  start  switch  is  released, 
the  next  rising  edge  of  the 
clock  will  produce  a  binary 
count  of  one  on  U2  and,  at 
the  same  lime,  a  low  to 
enable  the  read  unly 
memories  is  produced  at  Ul 
pin  8.  The  binary  counter  is 
allowed  to  count  to  eight;  on 
the   rising   edge   of   the  nine 


PAD COM — 


CHR0MER1CS 

PAD 


Mh;   CnVSTAL 

HIH 


■j|  wv *TQ  WIHE 


tti 
SWITCH  »0Oft£SsE5 


TO 

RAN2H3TTEA 

*E  y  up 


Fig:  U  Ul  -  7400;  U2  -  74161;  U3,  U4  -  256  a  4  ROM;  US  -  NE556;  U6  -  MCI 441  OP. 


count,  pins  12  and  13  of  U1 
will  both  be  high,  giving  a  low 
on  Ul  pin  11,  shutting  down 
the  clock  which  will  remain 
stopped  until  the  next  time 
the  start  button  is  depressed. 
Supposing  we  assume  that 
you  have  selected  the  seventh 
phone  number  appearing  on 
your  list;  the  address  of  the 
ROMs   before   accessing   the 


start     button      would     be 

01110000.  On  the  first  count 
after     starting,     it     becomes 

01110001,  then  01110010 
for  the  second  count, 
01110011  for  the  third  and 
soon. 

The  MCI  4410  takes  active 
lows  in  a  2  out  of  7  code.  For 
example,  the  digit  1  is  a  low 
on  pins  3  and  14.  See  Table 


1, 

Let's  take  a  phone  number 
and  see  how  we  can  program 
the  ROMs,  Assuming  that  the 
first  phone  number  which 
will  be  address  0  is  963-1234, 
wc  can  write  a  truth  table  as 
in  Table  2. 

Since  the  binary  counter 
always  starts  at  zero,  we 
don't  want  anything  on  the 


No  Hands 


Telephone  Dialer 


-  -  mobile  accessory  using  a  ROM 


Donald  R.  McEwan  WAIPNG 
46  West  Shore  Road 
Holbrook  MA  Q2343 
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Fig,  2.  Necessary  if  TTL  output  ROMs  are  used:  Added  gates 
are  7408  ICs  (2  required), 

phone  number  takes  only  0,7 
seconds  to  complete.  The 
phase  locked  loop  decoders 
that  most  repeaters  use  are 
not  fast  enough  to  respond  to 
this  speed.  Once  you  have 
brought  up  the  patch  and  arc 
talking  to  Ma  BelPs  lines,  you 
are  only  limited  to  the  phone 
company  decoders  which  will 
accept  pulses  of  40  milli- 
seconds on  time  and  60  milli- 
seconds off  lime,  so  if  you 
wished,  the  speed  of  this 
autodialer  could  be  increased 
asmidge. 

The  MCI  4410  has  a  high 
going  signal  at  pin  7  every 
time  a  number  is  selected. 
This  is  used  to  fire  V2  of  a  556 
in  a  one  shot  configuration  to 
turn  on  your  rig,  thus  making 
it  unnecessary  to  key  your 
mike  button  when  using  the 
autodial  ef. 

The  0.1  uF  capacitor  in 
series  with  ihe  100k  resistor 
coming  off  of  the  wiper  arm 
of  the  pot  will  interface  with 
high  impedance  input  rigs 
such  as  the  Regency  HR2B. 
Other    types   with   low   input 


ROM  outputs;  also,  if  your 
phone  number  is  a  seven  digit 
number,  the  same  thing  will 
be  true  on  the  count  of  8. 
This  autodialer  will  take 
either  7  or  8  digit  phone 
numbers. 

When  the  clock  is  slopped 
by  virtue  of  a  low  being  on 
U1  pin  11,  this  output  can  be 
used  to  enable  the  TT  pad  for 
repeater  access  or  for  phone 
numbers  that  don't  appear  in 
memory*  It  is  not  recom- 
mended that  access  numbers 
be  stored  in  memory  unless 
your  favorite  autopatch  re- 
peater uses  Ma  Bell  cup-core 
tone  decoders,  as  the  clock  is 
running  at  ten  cycles  per 
second,     LeM    a    seven    digit 


Fig.  3.  32  phone  number  version*  Good  choice  for  512  x  4 
ROM  is  MM  16306. 


impedances  or  rigs  that  use  a 
lot  of  audio  processing,  such 
as  the  I  com  IC-230,  may  re- 
quire selection  of  other 
values. 

The  South  Shore  Repeater 
Association  of  Sdtuate,  Mass. 
is  offering  this  autodialer  in  a 
partial  kit  form  consisting  of 
an  epoxy  PC  board  and  two 
ROMs  pre-programmed  to  16 
phone  numbers  of  your 
choosing.  For  further  infor- 
mation, drop  mean  SASE. 

For  those  of  you  who  wish 
to  roll  your  own,  a  few  words 
of  caution.  The  ROMs  must 
satisfy  the  following  condi- 
tions: (1)  be  enabled  by  a  low 
on  the  chip  select;  (2)  when 
disabled,  all  outputs  must  go 
high;  (3)  have  tri -state  or 
open  collector  outputs;  (4)  if 
open,  collector  outputs  must 
be  pulled  up  by  Ik  resistors, 
A  good  bet  would  be  the 
Signelics  82S129  being  sold 
by  S.  D.  Sales  Co.,  Dallas, 
Texas,  for  $2.95.  I  used  the 
Harris  HPROM-1024.  TTL 
ROMs  could  be  used  but  then 
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you   would  have  to  OR  the 
ROM    outputs   and    the    TT 

keyboard  (sec  Fig,  2)  + 

A  32  phone  number  dialer 
may  be  built  using  512  x  4 
ROMs.  This  requires  the  addi- 
tion of  one  more  switch  and 
one     more     puIUup    resistor 

which  would  have  a  number 
weight  of  1 6  (see  Fig.  3).  ■ 
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Fig.  4.  Regulator.  C1,C2-  0.1  uF  25  V;  C3  ~  100  uF  15  V 
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Table  I 


Table  2, 


DIPOLE  AND  Wl RE  ANTENNA  KITS,  complete  with  HJ-Q  BALUN,  100'  rope, 

copper  antenna  wire  and  insulators, 

BO/40/15  parallel  dipole $3695 

40/20/15  parallel  dipole  ... $3095 

80/40  trap  dipole ,  ,. $41.95 

40/20  trap  dipole $36.95 


\6Q  short.  1 JC  length 

BO  short,  63*  length 

40 short,  33'  length 

Single  band  models  from 


$36.95 
S3 1  95 
$28.95 
$24.95 


VERTICALS  —  complete  with  Universal  Mounting  Base,  Folds 
to  Sr  for  Easy  Transport,  Hvy.  Duty  Aluminum  Tubing. 


20/15  trap.  13'  hgr 

40/20/15  trap  22'  hgt. 
8Q/40/2O  trap  30'  rtgt. 
80/40/15  trap  20'  hgt 


$29.95    160  compact  23'  hgt      .       $44,95 
44.95    SOcompacr  20' rigf.   .  .  39  95 

69.95    40  compact  15'  hgt    34.95 

59.95    20/15/10  tun  size  vertical     29,95    ly.  13' height. 

SO  40  20  15  10 


NEW 

Apartment/ Portable 

apt     roof    or    patio, 

camper,  trailer,  mo 

tor  home.  All    bands 

80  10,  folds  to  5'  easi 


$49.95 


LttrMH 


TOOflDEH       I  nclude  Shipping       DipolM  £2.60,  vdMlcoli  43.00 
2*  hour  shipment   30  day  guarantee 
For  Info.  SASE  or  1st  Oasi  Stamp. 


ih.-lutlr    imt-i-Lnmlt    #  and 
Card  otdt**. 


Govt.  SURPLUS 

ELECTRONIC 
EQUIPMENT 


New  ITEMS  .  .  .  New  BARGAINS! 

rorr  upon  request! 

if  you  haven't  received  our  new  Cata 
log,  write  for  free  copy  today.  Address:  Dept.  73 


1016  E.  EUREKA  *  Box  1105  *  LIMA,  OHIO  -  45S02 
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If  you  are  PLANNING  TO  PURCHASE  A  NEW  TRANSCEIVER,  why  not  GET  THE  BEST?  You  should  give 

serious  consideration  to  the  new  Hy-Gain  3750  Transceiver,  With  it  you  can  expect  superior  performance  that  will  surpass 
the  demands  of  even  the  most  experienced  amateur. 

The  advantages  of  the  new  3750  are  many.  For  starters,  more  operating  frequencies  to  choose  from  means  more 
operating  fun  for  the  serious  radio  amateur.  With  160  meters  fast  becoming  the  favorite  of  more  operators  each  day,  the 
addition  of  this  band  to  your  shack  can  only  add  to  your  enjoyment  of  your  favorite  hobby.  Not  only  more  frequencies, 
but  also  the  greater  accuracy  of  the  digital  readout  make  operating  the  3750  a  real  pleasure.  With  readout  to  100  Hz  and 
WWV  receive  for  calibration,  you  always  know  exactly  where  you  are.  As  an  added  bonus,  there  is  also  a  memory  circuit 
which  will  allow  you  to  return  to  an  interesting  spot  on  the  band  without  writing  down  the  frequency.  With  the  optional 
3855  VFO  you  can  split  TX/RX  frequencies  for  operating  DX.  The  3855  also  has  provision  for  adding  up  to  seven  crystal 
controlled  channels. 

The  3750  is  a  pleasure  to  operate,  but  it  is  a  dream  to  listen  to.  You  will  never  again  be  annoyed  by  the  roar  of  a 
cooling  fan-  The  three  tubes  are  cooled  by  a  fan  that  is  not  only  whisper  quiet,  but  is  also  standard  equipment.  And,  you 
can  forget  about  image  and  spurious  response  problems  thanks  to  the  narrow  band  SSB  crystal  filter  in  the  first  i-f. 
Intermodulation  and  cross  modulation  performance  are  enhanced  through  the  use  of  dual-gate  MOS  FETs  at  all  critical  rf 
amplifier  and  mixer  stages.  To  help  cut  down  the  strength  of  the  OM  using  the  California  kW,  a  handy  rf  attenuator  is 
included.  For  CW  operators,  the  selectivity  is  -6  dB  @  400  Hz  and  -66  dB  @  1.8  kHz, 

The  same  high  standard  of  performance  is  found  in  the  Transmitter  section!  Average  power  output  is  kept  at  a  high 
level  through  the  use  of  an  audio  compression  circuit  and  automatic  level  control.  The  microphone  compression  circuit 
gives  20  dB  of  audio  compression  and  the  ALC  provides  an  additional  20  dB  to  prevent  "flat  topping"  and  transmitted 
adjacent  channel  splatter.  To  help  reduce  the  QRN  from  the  neighbors  over  the  subject  of  TV  I,  a  low  pass  filter  is  included 
in  the  output  state.  Speaking  of  the  output  stage,  it  uses  two  specially  developed  S2002  tubes  for  high  peak  power  output 
with  maximum  plate  dissipation  characteristics.  The  VFO  section  of  the  3750  delivers  an  exceptionally  stable  signal.  Drift 
is  less  than  500  Hz  from  turn-on  to  10  minutes  and  less  than  100  Hz  after  a  30  minute  warm-up. 

Other  features  include  a  noise  blanker,  VOXr  and  side -tone  circuits.  All  stages  have  been  by -passed  and  tightly  sealed 
to  improve  performance  and  reduce  internally  generated  "birdies"  to  the  minimum  possible. 

The  advanced  features  of  the  HY-GAIN  3750  make  it  quiet  a  bargain  at  only  $1895,00,  For  more  information,  or  to 
place  an  order,  call  TOLL  FREE  800-251-6771,  In  Tennessee,  call  800-262-6706,  Master  Charge  and  BankAmericard  are 
welcome. 


C&S  MARKETING  ASSOCIATES 


P.O.  Box  165 

Algood  TN  38501 

Call  Toll  Free  800-251-6771 

In  Tennessee  call  800-262-6706 


5  KW  PEP  INPUT 


WITH  THIS  NEW  BALUN 


On  all  bands  160  to  10  meters. 

Runs  cool  as  a  cucumber  at  its  CCS 

rating  of  2  KW  (Continuous  output 

power  through  the  bafun  at  matched 

load), 

4"  dia.  Wffc  24  oz,  S 32,50  PPD. 

AND  FOR  FULL  LEGAL  POWER 

the   time  tested   Mode!    IK    balufi   is 
still  available.  Rated  at  1  KW  CCS  (3 
KW  PEP  input). 
2Y+"  dia,  Wt.  9  he.  SI 6.95  PPD. 

ONLY  PALOMAR  BALUNS 
HAVE  ALL  THESE  FEATURES 

•  Toroidal  core  for  highest  efficiency, 

•  Teflon  insulated  wire  to  prevent 
arc-over.  OK  for  tuned  feeders, 

•  Stainless  steel  eye  bo  Its  take  antenna 
tension.  Won't  rust,  won't  pull  apart. 

•  Epoxy  filled  case,  Absolutely  water- 
proof. 

•  Lightning  protection  built-in. 

•  Wideband  1 .7  to  30  MHz. 

•  Hang-up  hook  provided. 

»  Now  available  in  either  1:1  or  4:1 
ratio,  1:1  ratio  matches  50  or  75 
ohm  coax  to  50  or  75  ohm  balanced 
load  (dipoles  and  inverted  Veesh  4:1 
ratio  matches  50  or  75  ohm  coax  to 
200  to  300  ohm  balanced  load. 


free  descriptive  brochure  on  request. 

Order  direct. 

Model  2K  $32.50     Model  1 K  $16.9$ 

Center  insulator  without  balun  $7.95 

Postpaid  U.S.  &  Canada. 

Specify  ratio  1:1  or  4:1 

California  residents  add  6%  tax. 

Send  check  or  money  order  to; 


INTRODUCES  THE 

VERSATILE 

NEW 


©  1976 


More  Channels. ..at  the  flip  of  a  switch 

Unlock  the  unique  mode  switch  and  12  channels 
become  144 


More  Sensitivity,  Less  Interference 

.25  /uV  Sensitivity  plus  75  db  adjacent  channe 
selectivity  and  70  db  image  rejection 

More  Power  Out 

35  watts  nominal  with  a  minimum  of  30  watts 
across  the  band 

.  .  .for  a  lot  less 


$26900 


Amateur  Net 


ELECTRONICS,  INC.     7707  Records  Street 

Indianapolis,  Indiana  4622$ 


THE  FM  LEADER 


BOX  455,  ESCONDIDO,  CA  92025 
Phone:  (714)  747-3343 


2  METER 
6  METER 


Z20MHZS=SI 
440  MHZ 
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The  downfall  of  potent ial 
160  meter  operators  is 
most  usually  the  antenna 
system.  For  some  unexplaiiv 
able  reason,  many  persons 
who  would  operate  the  1.8 
MHz  band  apparently  believe, 
perhaps  due  to  the  frequency, 
that  any  antenna  made  to 
load  will  produce  satisfactory 
results.  Satisfactory  results 
are  different  to  different 
folks,  but  if  160  is  to  be 
enjoyed  to  its  potential,  hap- 
hazard antennas  are  not  the 
medium. 

It  is  not  the  intent  of  this 
article  to  debate  1.8  MHz 
antenna  type  merits.  That  dis- 
cussion has  been  underway 
for  decades.  Anyone  who  has 
operated  160  meters  has  his 
opinion,  likely  biased  towards 
his  particular  use  of  the  band. 

There  simply  is  no  "best1" 
antenna  for  all  situations,  but 
taking  into  consideration 
expense,  ease  of  construction, 
and  the  ability  to  produce 
all-around  performance, 
whether  it  be  local  or  DX 
communication,  the  inverted 
vee  dipole  is  probably  the 
best  compromise.  Full-sized 
quarter  wave  verticals  are 
popular  with  the  DX  crowd, 
but  160  meter  pioneer  W1  8B 
leads  them  all  with  nearly 
130  countries  worked  on  an 
inverted  vee. 

In  my  general  geographic 
location,  three  operators 
spent  this  past  winter  actively 
chasing  DX  and  comparing 
results.  Two  stations  were 
inverted  vee  equipped,  the 
third  had  a  full-sized  quarter 
wave  vertical.  Letters  from 
and  on-air  communication 
with  DX  stations  throughout 
the  world  were  interesting. 
The  quarter  wave  vertical 
station  ranked,  on  the 
average,  slightly  better  for 
signal  consistency  compared 
to  the  inverted  vces,  but 
under  certain  conditions  and 
over  certain  paths,  the 
inverted  vees  took  honors.  An 
interesting  comment  came 
from  a  European,  who  said, 
"When  the  band  is  marginal, 
your  quarter  wave  competitor 
may  be  copyable  when  you 
aren't,  but  when  the  band  is 


BiH  Smith  WSUSM 
Route  2r  Box  2281 
MeKinney  TX   75069 


What's  the  Best 
Antenna  for  160? 


-  -  the  inverted  vee  compromise 


open,  your  inverted  vee  is 
louder/'  Is  this  mixing  and 
reinforcement  of  polariza- 
tion? Possibly.  You  can  find 
on  160  some  unusual  propa- 
gation and  path  quirks  not 
found  on  any  other  amateur 
band.  In  the  long  run,  the 
vagaries  of  propagation  are 
the  great  equalizer  so  long  as 
the  antenna  performs  at  the 
best  possible  efficiency. 

If  you  have  a  tower 
lopped  with  a  high  frequency 
tri  or  mono-band  beam,  can 
lay  an  adequate  ground 
screen  radial  system  (and  I 
am  not  certain  what  is  "ade- 
quate"), and  wish  low  angle 
DX  radiation,  then  by  alt 
means  use  the  tower  shunt 
fed  as  well -described  in  one 
or  more  previous  articles.1  A 
3/8  wave  inverted  L  type 
antenna  is  an  excellent  per- 
former ,  provided  it  too  is 
operated  against  a  good  radial 
system.  The  short,  commer- 
cially available,  base  or  center 
loaded  20  to  30  foot  verticals 
are  poor  performers  even 
used  with  a  good  radial 
system.  Should  you  not  want 
or  be  able  to  install  a  radial 
system,    the   inverted   vee   is 


likely  the  best  all-around 
compromise  160  meter 
antenna,  giving  hours  of 
enjoyable  stateside  contacts 
and  doing  a  respectable  DX 
job  when  the  skip  is  long. 

The  inverted  vee,  however, 
is  not  to  be  constructed  and 
installed  in  a  haphazard  man* 
ner.  Set  aside  a  Saturday 
afternoon  and  do  it  properly. 
To  assist,  here  are  a  number 
of  suggestions  and  tips  that 
will  ensure  a  well -performing 
installation. 

1.  Use  number  14  or  larger 
eopperelad  steel  wire  for  the 
dipole. 

2.  The  center  insulator 
should  be  a  1 :1  balun  like  the 
Palo  mar,  which  covers  1 60 
meters,  or  the  like.  Be  certain 
the  balun  selected  does  cover 
160  meters.  Many  do  not, 
have  a  low  frequency  cutoff 
around  3  MHz,  and  will  not 
work  at  1 .8  MHz. 

3.  Cut  the  antenna  length 
using  the  standard  half  wave 
dipole  formula  of 
468/f(MHz)  or  257  feet,  10 
inches  at  K815  MHz, 

4.  Prepare  the  center  balun/ 
insulator  and  dipole  wires 
according    to    the    manufac- 


turer's instructions. 

5.  On  the  dipole  far  ends,  use 
6  to  12  inch  insulators  similar 
to  those  made  by  Hy-Gain. 
Do  NOT  use  "egg"  type  insu- 
lators, 

6.  Do  not  solder  the  dipole 
far  ends  after  securing 
through  the  insulators.  The 
antenna  will  have  to  be 
trimmed  to  resonance.  The 
wires  will  be  soldered  after 
resonance  determination. 

7.  Erect  the  center  (apex) 
insulator/balun  as  high  as 
possible.  It  should  be  a  mini- 
mum of  95  feet  high  to 
obtain  a  between-leg  apex 
angle  of  90'\  A  50  foot 
height  will  give  an  apex  angle 
of  120&  and  is  the  maximum 
angle  at  which  the  inverted 
vee  will  exhibit  low  angle 
vertical  radiation.  A  90°  to 
100°  angle  is  highly  recom- 
mended, but  with  less  than 
90  ,  signal  cancellation  and 
severe  loss  of  antenna  effi- 
ciency will  result.  These 
figures  place  the  antenna  ends 
approximately  200  feet  apart 
and  at  ground  level.  It  is 
desirable  to  have  the  antenna 
ends  elevated  ten  or  more 
feet,  if  height  capabilities  per- 
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Fig.   h  Proposed  ground  screen  radial  system  for  160  meter 
inverted  vee  (top  view). 


mit.  It  is  also  desirable  to  run 
the  legs  in  a  straight  line,  not 
folding  them  back  upon 
themselves,  but  this  may  be 
necessary  to  fit  the  antenna 
into  available  space. 

8.  If  the  antenna  center  is  to 
be  supported  by  a  metal  mast 
or  tower,  it  is  recommended 
the  center  of  the  antenna  be 
hung  3  or  more  feet  off  the 
support  to  minimize 
coupling.  It  is  assumed  any 
guy  lines  are  broken  with 
insulators  into  non-resonant 
lengths.  Install  the  antenna  as 
clearly  as  possible  from  guy 
lines, 

9.  The  feed  impedance  of  an 
inverted  dipole  is  approxi- 
mately 50  Ohms,  The 
antenna  may  be  fed  with  any 
popular  SO  Ohm  coaxial 
cable.  At  this  frequency  and 
amateur-allowed  power  levels 
of  up  to  one  kilowatt,  there  is 
nothing  gained  in  using 
expensive  RG-8  type  cable. 
The  much  less  expensive 
RG-58  type  cable  has  very 
low  loss  and  more  than 
sufficient  power  handling 
capability  at  1.8  MHz, 

10.  It  is  highly  recommended 
that  the  feed  line  be  made  an 
electrical  half  wavelength  or 
multiple  thereof,  A  half  wave 
length  of  foam  dielectric 
coax,  at  1,815  MHz,  is  219 
feet,  6  inches;  solid  dielectric 
coax  has  a  length  of  178  feet, 


11  inches  at  the  same  fre- 
quency, These  fecdline 
lengths  are  calculated  for 
1.815  MHz,  Should  you  elect 
operation  in  other  available 
portions  of  the  band,  as  shall 
be  discussed  briefly  later,  in 
addition  to  adjusting  the 
dipole  length,  feedline  length 
will  need  to  be  changed.  Use 
these  formulas  for  the  calcu- 
lation of  an  electrical  half 
wavelength: 

Foam 


492 
f(MHz) 


492 

f(MHz) 


x  Q;81  =  length 

Solid 

x0,66  ~  length 


Any  excess  cable  between  the 
antenna  and  transmitter  may 
be  coiled,  taped  and  placed 
out  of  the  way. 

11,  Tuning  the  antenna  may 
be  accomplished  through  use 
of  a  reflectometer  (swr 
bridge)  or  wattmeter  having 
forward  and  reverse  scales.  Be 
certain  the  instrument  is 
accurate  at  1 60  meters.  Many 
commonly  available  swr  and 
wattmeters  cut  off  around  3 
MHz  and  are  entirely  in- 
accurate  at  1.8  MHz.  The 
least  expensive  swr  meter 
having  reasonable  accuracy  at 
160  meters  that  I  know  of  is 
the  Swan  SWR-3  at  $10.95. 

12.  There  are  but  two  places 


to  accurately  measure  swr:  at 
the     antenna     feedpoint     or 

along  the  feedline  at  the  elec- 
trical half  wave  points.  If  you 
cut  your  feedline  as 
described,  you  may  do  your 
measurements  at  the  trans- 
mitter. Otherwise,  if  you 
want  accuracy,  measure  at 
the  antenna  feedpoint.  This 
may  not  be  physically  con- 
venient, but  a  tuned  antenna 
is  our  goal. 

13.  Initial  swr  measurements 
will  most  likely  indicate  the 
antenna  is  too  long.  This  is 
expected  due  to  a  number  of 
factors  involving  an  inverted 
vee  antenna.  The  antenna  will 
need  to  be  trimmed  on  each 
leg  from  2  to  5  percent. 
Initial  trimming  may  be  up  to 
6  inches.  Recheck  the  swr, 
trim  again  as  necessary,  but  in 
smaller  increments  of  2 
inches  per  leg. 

14.  Do  not  put  absolute  faith 
in  an  swr  meter.  If  you  have 
two,  try  both,  being  prepared 
to  believe  the  one  which 
shows  the  highest  swr.  Erratic 
readings,  indication  of  re- 
flected power  varying  under 
key-down  conditions,  may  be 
diode  saturation  in  the  swr 
meter  (use  only  as  much 
transmitter  power  as  needed 
for  full  scale  forward 
reading),  a  faulty  balun,  or 
the  like.  If  you  are  using  d\\ 
antenna  tuner  and  it  becomes 
warm  or  if  you  have  diffi- 
culty loading  the  transmitter, 
suspect  a  problem  in  the 
antenna  system  that  warrants 
immediate  attention. 

15.  In  practice  you  may  not 
be  able  to  obtain  a  1 :1  swr  at 
the  desired  frequency.  Trim 
for  minimum  swr,  remem- 
bering that  a  1.5:1  swr  repre- 
sents only  6.25%  loss  and  & 
2:1  but  11%.  With  the  feed- 
line  cut  as  suggested,  an  swr 
of  less  than  1.5:1  is  easily 
obtainable. 

16.  Inverted  vee  straight 
di poles  typically  have  a  very 
narrow  operating  bandwidth 
rarely  exceeding  25  kHz  at 
the  2:1  swr  points.  Some 
additional  bandwidth  is 
possible  using  a  folded  dipole 
in  the  Inverted  vee  configura- 
tion. Antenna  and  feedline 
lengths  remain  as  previously 


described  except  the  center 
batun/insulator  will  be  a  4:1, 
such  as  a  Palomar. 
1  1 .  Observed  radiation 
patterns  of  acute  angle  in- 
verted vees  suggest  maximum 
radiation  off  the  antenna 
ends,  not  broadside.  Two 
inverted  vees  at  right  angles 
to  one  another  are  suggested 
for  maximum  coverage  of  all 
compass  points.  On  certain 
paths,  startling  signal  strength 
differences  of  1 0  to  1  5  dB  are 
not  uncommon, 
1  8.  A  remote-powered 
changeover  relay  may  be  used 
at  the  feedpoint  for  feedline 
switching  between  antennas. 
This  saves  the  cost  of  one 
feedline  but  adds  the  cost  of 
the  relay  and  possibility  of  its 
failure  some  cold  winter 
night.  Separate  feedlines  are 
su&>es  ted. 

19.  Don't  neglect  water- 
proofing of  connections. 
PL-259  connectors  are  not 
waterproof.  Spray  with 
several  coats  of  a  Krylon-type 
spray,  wrap  with  good  quality 
electrical  tape  and  spray 
again* 

Speculative  Ground  Screen 
Option 

While  1  have  not  experi- 
mented with  a  ground  screen 
ulIliI  system  beneath  an 
inverted  vee,  my  speculation 
is  that  it  may  be  worthwhile, 
particularly  in  locations 
having  poor  soil  conductivity. 
Ground  losses  at  160  meters 
can  cause  severe  absorbing  of 
transmitted  power*  The 
suggestion  would  include 
bonding  20  to  40  radial  wires 
to  the  tower  base,  the  radial 
wires  being  .40  to  .50  wave- 
lengths long  evenly  spaced 
and  fanned  around  the  tower 
like  spokes  of  a  wheel.  At  the 
dipole  ends  and  directly 
beneath  them,  a  six  foot  or 
longer  ground  rod  may  be 
driven  into  the  earth  and 
bonded  to  it,  another  20  to 
40  radials  each  being  .12  to 
.25  wavelengths  long  evenly 
spaced  and  fanned.  Electri- 
cally it  is  not  necessary  to 
bury  the  radial  wires. 

Before  undertaking  the 
complete  radial  installation, 
try  the  first  4  radials  directly 
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beneath  the  antenna  center, 
spaced  90°.  Place  two  radial s 
directly  beneath  the  antenna 
legs.  I  would  anticipate  a 
change  in  the  antenna's 
resonant  frequency  which 
may  be  an  indication  the 
radial  system  would  be 
worthwhile.  Carefully  con- 
trolled before  and  after  signal 
strength  measurements  with 
the  cooperation  of  a  nearby 
colleague  may  provide  mean- 
ingful information. 

An  inexpensive  source  of 
ground  screen  radial  wire  is 
the  so-called  electric  fence 
wire  available  from  Mont- 
gomery Wards,  Sears 
Roebuck  or  most  farm  supply 
stores. 


The  Gentleman's  Band 

The  160  meter  band  is  nut 
an  amateur  band  per  se,  but  a 
shared  band  in  which  U.S. 
amateurs  are  permitted  opera- 
tion  on  a  non-interference  to 
LORAN  navigational  services 
basis.  As  protection  to  the 
LORAN  service,  the  160 
meter  band  is  segmented  by 
frequency  allocation  and 
transmitter  input  power  is 
related  to  geographic  loca- 
tion. Traditionally  popular 
segments  of  the  band  in  the 
US,  are  1.800  to  1,825  and 
1975  to  2.000  MHz.  Over 
the  years  there  has  evolved  a 
gentleman's  agreement  on  us- 
age. This  agreement  says  that 
1.800  to  1.810  is  reserved  for 
CWonfy,  and  1.810  to  1.825 
is  for  voice  communication, 
although  FCC  regulation 
allows  mixing  of  modes  by 
not  specifying  CW  and  voice 
subbands.  There  is  little  U,S, 
CW  activity  elsewhere  in  the 
160    meter    band    with    the 


exception  of  Hawaiian 
stations  operating  between 
1.995  and  2.000  MHz. 

Furthermore,  as  relates  to 
DXing,  the  gentleman's  agree- 
ment says  no  U.S.  or 
Canadian  station  may  use 
1.825  to  1,830  for  trans- 
mitting, to  allow  foreign 
stations  a  segment  in  which 
to  operate  without  being 
obliterated  by  VEs  and  Ws. 
This  is  the  "DX  Window." 
Tire  agreement  has  worked 
quite  well  over  the  years  with 
few  exceptions.  Five  kilo- 
hertz  of  a  200  kilohertz  band, 
or  2Vi  percent,  is  not  too 
much  to  ask  for  those 
desiring  to  work  international 
DX  and  as  a  courtesy  to  our 
foreign  friends.  Those  who 
honor  the  agreement  are  com- 
mended,  those  who  do  not 
are  respectively  requested  to 
be  considerate. 

If  your  160  meter  interest 
is  DXing,  your  operation  will 
likely  be  confined  to  1.800  to 
1-825,  keeping  in  mind  not  to 
spill  sidebands  into  the  DX 
window  by  operating  too 
close  to  1.825  or  1.830. 


If  your  interest  is  rag 
chewing  and  developing  long- 
term  friendships  for  which 
160  is  particularly  note- 
worthy, you  will  likely  wish 
to  operate  in  those  segments 
of  the  band  allocated  to  your 
geographic  location  while 
keeping  clear  of  frequencies 
around  1.900  where  LORAN 
interference  is  fierce.  This 
winter  past  saw  much  side- 
band activity  moving  into  the 
20  to  30  kHz  above  1.830 
and  above  1.975  for 
QRM-Free  contacts.  If  these 
frequencies  higher  in  the 
band  are  your  choice,  the 
previously  given  antenna  and 
feedline  formulas  need  to  be 
recalculated. 

Before  operating  160 
meters,  be  sure  to  check  FCC 
regulations  concerning  power 
and  frequency  allocation  for 
your  area.  The  ARRL  Oper- 
ating Aid  S-15A  contains  all 
necessary  particulars.  ■ 
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VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 

•  Assemble  in  about  One  Hour 
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BIG-BRIGHT  -  .5"  LED  ALARM  CLOCK 

6  DIGIT  AC  or  DC  or  ELAPSED  TIMER  KIT 


$19.95    Complete 


•  PC  Board  Drilled  &  Silk  Screened  (includes  Xtal  Time  Base  Circuitry) 

•  5375  Nat  Clock  Chip  &  Fairchiid  Displays 

•  Includes  EVERY  part  required  for  clock  and  all  options  except  Cabinet 
and  Crystal  Time  Base  components,  If  desired,  see  below. 

•  Brightness  Control  •  24  Hr.  Alarm  w/snooze 
■  Freeze  teat  on  every  mode  *  0  60  Min.  Elapsed  Timer 

•  Field  Tested  over  1  Yr.  •  12  Hr.,  60  Hz  oper. 

Most  Important  _  Complete  Instructions,  schematics  Pictorials,  layouts 

—  everything  tor  trouble  free  assembly 

OPTION  —  XTAL  Time  Base  Components  ■  J2  95  when  purchased  w/clock 


SPECIALS 


Clock  Kit  Accessories 


Wooden  Case  -  Walnut  gr.  incl.  Filter 
Dimension  ■  6  5/1 6 '  W  x  2  9/16"  H  a  3  7/16"  D  (V  Material) 

Plexiglass  Case  fCh  -  Bi ..  White,  Blue.  &  Smoke)  mcl.  Filler 
Dimension    5  WW  W  x  2  ]/4"  H  t  5  3/8"  D  {'-.  Material) 

Individual  Filters  ■  Red.  Smote.  Blue.  Amber  and  Green 


$4  00  each 

$3.00  each 

$60  each 


60  Hz.  Crystal  Time  Base 
For  Cars.  Boats  Campers,  Field  Use 

$4.95  COMPLETE 

KIT  INCLUDES:  PC  Board  Drilled  &  Silk  Screened 

Crysiai  MOS  17  Stage  Divider  IC  all  necessary  components.  Jnst  Sheets  I  Specs 

FEATURES: 

*  60  Hi  output        •  Lo*  Power  Drain        *  Accuracy 

•  Smalt  Size        •  Direct  interface  with  alt  MOS  Cfock  Chips 


AC/DC  -  ALARM  Clock  Kit  -  12/24  Hr 
$7.50     TattS?  $6.50     •"ft* 


quantities  of 
6  &  up 


*  Your  choice  of  Display  Colors  -  Red.  Green.  Blue.  Amber 

*  Displays  His  &  Mm  ■  Switch  to  Mm  &  Sees,  on  Command 

*  AM'PM  Indication  •  Field  Tested  for  6  months 

The  kit  will  include  a  5316  National  Clock  Chip,  4  Floureseent  Display  tubes, 
all  electronic  components,  switches,  controls  &  complete  instructions,  specs, 
etc  for  clock  and  all  optional  Features  Other  parts  required  or  ii  desired  are 
as  follows 

*  PC  Board.  Drilled  &  Silk  Screened  tor  Clock  &  all  options  S3  00 

*  X former  (for  AC  oper )  —  $1  DO  App  (SCR  output)  timef  kit  —  $2  00 

*  Speaker  Alarm  Kit  —  $2  00  CountDown  (turn  off)  timer  M  -  %2  00 


National  MA1001A  Digital  Alarm  Clock  Module 

including  Power  Supply 
$9.95  complete 


•  4  Digit  0.5"  Display 

•  12  Hr  50/80  Hz 


oper 


Brightness  Conl  Cap. 
Alarm  &  Snooze  Timers 


Blinky/Flasher/Timing  Kit 
$2.50  each  5  for  $10. 

Kit  includes 
P  C  Board,  555  Timer,  all  components  and  a  connector  tor  a  9V  Battery 


HOBB-Y-TRONIX,  INC 

Box  511.  Edison.  N.J.  08817 


Orders  must  include  Check  -  No  COD's.  Add  $1.00  handling 

for  orders  under  $25.00.  NJ.  residents  -  add  5%  tax. 

Outside  Continental  USA.  please  add  postage. 


+■      *      +       V 


8080A  Microprocessor    

21L02-1  Low  Power  500NS  RAM    

.6"  Display  Common  Anode  or  Cathode 

.5"  Fairchiid  Display  Com,  Anode  or  Cathode 

(Same  as  FTK  0001  &  FTK  0002] 
8"  3^  Digit  Display  Module  

(Same  as  FTK  0010) 

LM309K    5  Volt  Regulator    Raytheon 

LM340T  Series  Reas  ■  5.  6.  12.  15  &  24  V  [pes.) 

LM741  Op.  Amp.  14  Pin  Dip  Pkg. 

2N3055  NPN  Transistor  TO-3  Pkg 

2N4904  PNP  Icompiement  1o  2N3055) 

25  Amp    200  Volt  Full  Wave  Bridge 

10  Pk    220  Power  lab  Xistors,  NPN  &  PNP  Asst. 

15  Pk  -  LED's  Assorted  Saes  and  Colors 

Bi-FoUr  LED  -  Red/Green 


t-i     ■    *    f    -■     ■     i     t 


r     ■     ■     r 


c     *     *    +     f 


$19.95  ea, 

$1.95  ea. 

$1.95  ea. 

79*  ea. 

...  $5.40 


79< 

99C 

for  99* 

.  59* 
691 
$149 
$149 
$149 
$100 


6  Digit  LED  Stop-Watch  Kit 

Split  Time  $29.95  Complete  Taylor  Time 


FEATURES: 

•  Simple  constructor!  needing  only  the  parts  hsted  below 

•  Small  enough  tor  hand  held  case         •  Needs  only  3-AA  cell  batteries 

KIT  INCLUDES 

■  Latest  Technology  Intersil  Mos  Chip  #  7205 

•  3276S  MHi  Crystal  •  Variable  trimmer  Cap 

•  2  mini  slide  &  3  MOM  P8  Switches 

•  3  pairs  [6  digits}  Double  Digit  LED  Displays 
PC  BOARD  for  above 


Hand  held  case  designed  for  above 


...   $3.95 


Dual  Range  DIGITAL  Voltmeter  Kit 
0  to  ±.2  Volts  DC  $39.95  Complete    0  to  ±2  Volts  DC 


•  Features  latest  Technology  OVM  chip  set    *  Non  Critical  Comp 

•  High  Noise  Reaction  •  Accuracy  to  within  001 

Contains  —  PC  Boards,  4  large  50  Fairchiid  Readouts,  Display  Drivers,  Op^ 
Amps,  Inverter;  all  electronic  comp.  Switches.  Pots,  Complete  Instructions 
and  Specs,  &  DVM  Chip  Set 
Requirements  Power  Supply  w/+5V\  *I5V  and    15V 


The  LS  LINE  of  TTL 

Low  Power.  High  Speed  Schottky.  Factory  Prime 


74LS00 
74LS02 
74LS04 
74LS0& 
74LS10 
74LSI1 
741S2Q 
74LS21 
74LS22 


.29 
29 

32 

29 
.33 
.33 
,33 
.33 


74LS27  - 
74LS30  - 
74LS32  - 
74LS37  - 
74LS38- 
74LS74  - 
741S90- 
74LS132 
74LS138 
74LS139 


-.33 
-33 
-35 

-  .35 

-  35 
-,60 

-  90 
-90 

-  .90 

-  90 


74LS15& 
74LS157 
74LS160 
74LS162 
74LS163 
74LSI75 
74LS258 
74LS367 
74LS368 


1.10 

1.10 
150 
ISO 

1  so 

1.50 
US 

90 
90 


5-20  Volt  1.5  amp 
Dual,  Independently  Adjustable, 
Precision  Fully  Regulated  Power  Supply  Kit 


Load  R*i  -  .05% 
Line  Reg  ■  .02% 


$39.95 


COMPLETE 


Ripple  Voltage  -  005V 
Short  Cir./Curr  Limiting 


The  Dual  outputs  can  be  used  for  positive  (+)  and  negative  f )  requirements  or 
combined  tor  3  amp  5    20  volt  output  or  15  amp  5  ■  40  output 

Krt  is  complete  with  all  components,  cabinet  line  cordr  5  -way  binding  posts, 
chassis  heat  srnk,  precision  PC  board,  muftrtum  tnmpcts.  regulators,  transformer, 
resistors  capacitors,  etc 


Hi  Power  Regulated  Power  Supply  Kit 


Adjustable  5*  10  Volts 
1  amp  1%  Regulated  Output 


or 


Fixed:  5  Volt 
6  Amp.  1%  regulated  output 


$37.50 

COMPLETE 

Krt      includes:       tf       parts,      cabinet      line 
posts,  transformer  capacitors,  etc. 


cord,       5- way       binding 


Mar f in  Greenbaum  K2HT0 
3070  Hull  Avenue 
Bronx   HY  10467 


h 
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Ten  Meters: 
Dead  or  Alive? 


-  -  a  user's  report 


During  the  month  of 
June,  1974,  after 
twenty  years  of  hamming,  I 
was  mighty  close  to  pulling 
the  big  switch  on  all  low  band 
operations  and  contemplating 
2  meter  FIVL  Exchanging  sig- 
nal reports  and  the  usual 
trivia  no  longer  interested  me. 
Nor  was  I  going  to  continue 
the  bothersome  task  of  trying 
to  pry  QSL  cards  from  Lower 
Outer  Magnolia.  No  siree,  2 
meter  FM  here  I  come! 

By  chance,  I  decided  to  go 
on  ten  meters,  before  selling 
all  of  my  low  band  gear.  It 
was  sixteen  years  since  I  had 
been  active  on  my  old 
favorite  band,  during  the 
peak  of  one  of  the  highest 
sunspol  cycles  on  record. 
Those  were  the  days,  my 
friend. 

A  strange  thing  happened 
that  fateful  evening.  The 
band  was  open  on  a  North- 
South  path  and  the  4  call  area 
was  coming  through  bud  and 
clear.  Who  said  ten  was  dead? 
I  heard  multitudes  of  stations 
calling  CQ  ten-ten.  It  sounded 
like  a  group  of  newly  licensed 
hams  with  cases  of  nervous 
jitters.  Hence,  the  stuttering. 
Using  my  old  Heath  HR20, 
HX20  receiver  and  trans- 
mitter along  with  an  inverted 
vee  cut  for  20  meters,  I 
loaded  up  on  ten  with  an  swr 
of  umpteen  to  one.  I 
answered  a  CQ  from  a  station 
in  Birmingham,  Alabama  who 
had  his  friend  on  frequency 
with  him. 

We  exchanged  the  usual 
trivia  and  then  it  happened. 

"What's     your     Ten-Ten 


number?  Do  you  have  the 
Yodar  Kritch?"  he  asked.  I 
offered  him  my  Social 
Security  number  instead,  if 
he  was  interested,  but  I  did 
not  know  what  a  Ten-Ten 
number  was.  As  for  the 
Yodar  Itch  or  something,  I 
told  him  I  did  not  have  it  and 
asked  if  it  was  catching. 

"Do  you  have  a  sweet- 
heart/' he  replied? 

"No!"  I  said.  "I  am 
happily  married." 

His  friend  broke  in  and 
asked  if  I  was  a  liar.  "It's  all 
the  truth,"  I  said.  2  meters 
here  I  come,  the  quicker  the 
better,  I  thought.  Let  me  see 
what  2  FM  holds  forth.  "To 
each  his  own,"  I  mumbled, 

I  was  getting  ready  to  sign 
off  when  he  said,  "Wait,  old 
man,  and  let  me  explain.  To 
promote  activity  on  ten 
during  the  lull  of  the  current 
sunspot  cycle,  a  group  in  Cali- 
fornia organized  a  net  with 
chapters  in  many  of  the  larger 
cities.  Some  foreign  countries 
are  also  forming  chapters  and 
appointing  their  own  chapter 
heads.  The  main  body  is 
called  The  Ten-Ten  Inter- 
national Net  of  Southern 
California,  All  you  have  to  do 
is  collect  10  different  Ten- 
Ten  numbers  if  you  are  in  the 
USA  and  5  if  you  are  out  of 
the  USA,  You  send  the  log 
information  only,  no  QSI & 
needed,  to  the  manager  in 
charge  of  your  call  area  along 
with  a  nominal  fee,"  he  went 
on  to  explain.  "You  will  get 
your  own  Ten-Ten  number 
along     with     a     certificate, 


suitable  for  framing,  plus 
quarterly  newsletters.  We  are 
all  having  a  ball  and  at  the 
same  time  keeping  ten  alive 
and  saving  our  band  from 
being  taken  over  by  the 
CBers,"  he  raved. 

He  explained  that  many  of 
the  chapters  issue  their  own 
certificates  for  working  a  cer- 
tain amount  of  their  certifi- 
cate holders.  The  Yodar 
Kritch  is  the  name  of  a  certif- 
icate issued  by  the  Maryland, 
Washington  D.  C.  chapter.  In 
fact,  its  chapter  head  is  jim 
Hart  WA3NCQ,  so  they  also 
issue  The  SweetHART  certifi- 
cate for  working  five  mem* 
bers>  The  LIARS  stands  for 
the  Long  Island  Amateur 
Radio  Service,  a  chapter 
serving  the  New  York  City, 
New  Jersey  metropolitan 
area.  You  can  get  more  infor- 
mation by  signing  into  their 
Thursday  evening  net  on 
28.620  MHz  ait  8  pm  local 
time. 

I  apologized  for  my  ig- 
norance and  asked  just  how 
many  arc  now  involved  in  this 
new  aspect  of  amateur  radio 
and  isn't  it  pretty  expensive? 
"We  are  well  over  the  9000 
mark,"  he  replied,  "and  the 
certificates  are  no  more  than 
one  dollar.  In  fact,  some  are 
free.  You  don't  have  to  go 
certificate-hunting  if  you  Ye 
not  interested,  just  collect 
Ten -Ten  numbers.  Bars, 
plaques  and  awards  are  issued 
for  reaching  different 
plateaus  of  achievements. 
Worked  All  States  Ten-Ten 
awards  are  even  issued.  For 
this  one  you   do  need  QSL 


confirmations.  You  can 
become  a  VIP  in  the  Ten-Ten 
organization     by     collecting 

500  numbers.  1000  different 
contacts  qualify  you  for  a 
plaque  award.  You  can  work 
up  to  these  levels  by  sub- 
mitting a  list  of  each  100  you 
work,  for  which  you  receive  a 
bar." 

"Sounds  mighty  compli- 
cated/* I  said.  "Did  you  hire 
a  private  secretary  to  do  your 
paperwork?" 

"On  the  contrary,"  he 
shot  back,  "it's  pretty  simple 
if  you  can  keep  an  up-to-date 
card  file  and  use  a  separate 
log    for    ten.     It's    like    an 

eternal  contest,  worked  on  at 
your  own  pace.  You  will  find 
us  to  be  a  group  of  very 
friendly  chaps,  all  willing  to 
help.  None  of  the  hanky- 
panky  that  you  hear  on  some 
ol  l  he  other  bands," 

"To  each  his  own/'  I 
replied.  "2m  FM  here  I 
come!  What  is  your  Ten-Ten 
number?  Just  for  my  log,  you 
understand." 

As  you  have  probably 
guessed,  over  two  years  have 
passed  and  I  never  did  get  on 
2m  FM.  Two  months  after 
that  fateful  evening,  I  was 
already  hooked  with  my  own 
Ten-Ten  number  of  9732.  I 
have  collected  many  numbers 
since  and  have  had  the  most 
enjoyable  contacts  in  my 
twenty-two  years  of  ham 
ming.  Over  13,000  numbers 
have  been  issued  and  it  shows 
no  sign  of  stopping.  For 
twenty  years  I  could  have 
been  considered  a  certificate 
haters  club  member.  Today,  I 
am  the  holder  of  many 
unique  certificates  issued  by 
the  Ten- Ten  chapters.  They 
would  have  to  be  seen  to  be 
appreciated.  One  of  the 
certificates,  The  Raggedy 
Ann  and  Andy,  is  issued  by 
Worth  Gruelle  K4VM.  Worth, 
a  renowned  artist,  the  son  of 
Johnny  Gruetle  who  invented 
and  originated  the  characters, 
issues  the  certificate  in 
memoriam  to  his  father.  The 
different  certificates  issued 
now  number  over  50.  They 
are  too  numerous  to  mention 
and  many  hold  interesting 
dories  behind   their  origina- 
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lion. 

Propagation  wise,  ten 
meters  appears  to  be  the  twi- 
light zone  of  HF  and  VHF 
characteristics.  It's  fascinating 
to  observe  the  effects  of 
backscatter  and  tropospheric 
bending.  Sporadic  E  propaga- 
tion found  on  ten  seldom 
appears  on  fifteen  meters.  It 
is  a  rarity  on  six  and  will 
reach  a  maximum  of  maybe 
70  MHz,  Freak  conditions,  at 
time*,  will  cause  jt  to  appear 
higher. 

Ten     meter    beacons    are 


being  transmitted  from 
almost  all  continents  of  the 
globe  as  a  guide  to  condi- 
tions* This  is  evidence  enough 
to  show  the  increasingly  wide 
interest  being  shown  on  this 
band. 

It  is  ironical  to  hear  so 
many  newcomers  to  this  band 
comment  that  they  haven't 
been  on  ten  for  years-  They 
thought  it  was  dead.  Many 
skip  contacts  are  being  made 
and  at  times  when  fifteen  and 
twenty  are  dead.  True 
enough,  if  no  one  went  on,  it 


would  appear  to  be  dead. 
How  surprised  many  would 
be  if  they  tuned  their  re- 
ceivers to  ten. 

Antennas  need  not  be 
cumbersome.  When  condi- 
tions permit,  many  long  haul 
contacts  can  be  made  much 
easier  on  this  band  with 
simpler  antennas  and  lower 
power  then  is  needed  on  the 
other  lower  frequency  bands, 
QRM  problems  appear  less 
frequently  due  to  the  huge 
frequency  spread. 

1     want    to    thank    Mike 


WA4BNU  and  Ron  WB4ASV 
both  of  Birmingham,  Ala- 
bama, the  home  of  the  All 
American  Cities  chapter,  for 
taking  the  time  to  initiate  me 
into  Ten-Tenning,  My  appre- 
ciation also  goes  to  the  Long 
Island  Amateur  Radio  Service 
(LIARS)  and  its  chapter 
heads  past  and  present,  Rich 
WB2MAN,  Jack  W2KDI,  and 
all  of  their  officers  and  mem- 
bers for  their  dedication  to 
keep  ten  alive,  along  with 
many  others  who  all  share  in 
using  ten  and  enjoying  it,  ■ 


you  can. 

The  ETK  (Electronic  Touch  Keyed 
processes  inputs  and  sends  perfect 
dots,  dashes,  and  spaces  at  speeds  of  7 
to  56  wpm.  The  LED  indicators  dis- 
playing dots,  dashes,  and  spaces  serve 
as  a  visual  training  aid  for  the  less 
proficient  CW  operator,  17  [Csf  relay 
output,  side  tone  speaker,  120  VAC. 
Inquiries  invited. 

for  only  145*00 

(includes  instruction  bookj 

Order  direct  from: 

r  n    P.O  Box  1 125 

==  Kent,  Washington  98031 

Instruction  Book  LOO 


PRINTED  CIRCUIT 

BYTESIZE  CIRCUIT  BOARD 
BLANKS,  POSITIVE  ACTING  PHOTO 
RESIST,  CARBIDE  DRILL  BITS,  SNAP 
IN  CIRCUIT  BOARD  SPACERS  AND 
CARD  PULLERS,  DRILL/MILLS, 
PROTOTYPE  BOARDS,  W.  H.  BRADY 
&  DATAK  DRAFTING  ARTWORK, 
MATTE  FILM,  PRECISION  GRIDS, 
BUBBLE  ETCHERS,  PC  DESOLDER— 
ING  TOOLS,  POSITIVE  ACTING 
DIAZO  FILM,  PRECOATED  CIRCUIT 
BOARDS,  SILVER  PLATING  POWDER, 
WIRE  WRAP  TOOLS 

SEND  STAMP  A  ADDRESS  FOR  FLYER 

TRUMBULL  CO. 

833  Balra  Dr.,  El  Cerrlto,  CA  94530 


The  easy  $25  counter  hi 1 1 


An  easy-to-build  50mHz  (6-dlgit) 
Frequency  Counter  for  a  measly  $25! 
Standard  easy- to- find  parts,  too!  (Unlike 
other  kits.}  Any  Radio  Shack  has  them. 
Uses  7  segment  LED  readouts  —  no 
scarce  Nixie*  tubes!  No  tricky  crystal 
ovens,  either! 

Kit  rndudes  a  dassy  cabinet  with  front 
panel,  PC  boards,  hardware,  instructions, 
and  diagrams.  A  proven  design!  An 
unbeatable  offer! 

Write  or  call  today! 

P.O.  Box  357f  DepL  57, 

Provo,  UT  84601  (801)  375-8566 


6-DIGIT  ( 50  mHz  Kit) 
FREQUENCY  COUNTERS 


Hufco 


PRINTED  CIRCUIT  BOARDS 


GlfJ 


iVH 


F*9»22     Subftudlbh  tradr  51.30 

fage-to      CW  ID*f  SfcflO 

?*p  U0     UedulmHd  M  WH*  mart*  mib  h  DCU  bwdi  120.00 

Additional  DC  U  boardi            ,....  U.OO/ti 

Qfhftf  tmnrd\  made  -  iend  artwork  tor  fftr  mtt/ntltf 
fto*raw*  *  HuntiUng  charts  -  S0i 


MAKE  PAYMENT  TO' 


ft    L  CdMellouf 

H  Milln 

1  I-  ma  fed  T^n.Kit- 


Cramped  for 

Antenna 
space? 


The  answer  to  your  problem  is  here !  \ ! 
The  McKAY  DYMEK  DA  100. 

The  DA  100  is  a  compact,  wide  dynamic 
range,  broadband,  untuned,  omnidirec- 
tional receiving  antenna  covering  the 
frequency  range  of  50  kHz  to  30  MHz, 

The  exterior  module,  a  smatt  weather-proof 

box  with  a  56  Inch  (142  cm)  whip  delivers 

the  signal  to  the  power  supply  unit  through 

a  supplied  50'  coaxial  cable, 

The  power  supply  locates  near  your 

general  coverage  receiver  and  attaches 

with  a  supplied  patch  cord. 

The  DA  100  antenna  is  small,  but  will  equal 

or  outperform  a  100'  long  wire  antenna, 

and  is  priced  within  reach  of  everyone] 

Order  factory  direct.  Call  toll  free  today! 
Money-back  guarantee.  Rent /own  plan 
available.  Complete  specs  and  details  on 
request.  In  Canada,  contact  Ro-Bar 
Electronics,  140  Doncaster,  Thorn  hill, 
Ontario  (41$)  881-2331. 

Nat  ton  wide  800/854-7769    iiararn  <**£*> 

California  800/472-1783       ^mm  WW 
McKay  Dymek  Company 
675  N,  Park  Ave.,  P.O.  Box  2 100 
Pomona,  Calif.  91766 


i 
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hf  engineering 

THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF  FM  KITS  AND  EQUIPMENT 


RX28C     ,      , 
RX50C  Kit 

R\l44CKit 
RX144CW/T. 
RX220CKit  , 

RX22QCw7T 

RX432CKit  , 
RXri        .      . 


28-35  MHz  I'M  Tcccivcf  with  1 

pole  10?  MHz  crystal  filter  .     59.95 

3040  MHz  rcvr  w/2  pole  107 

MHz  crystal  filter  .     .  59.95 

14<»  170  MHz  rcvr  w/2  pole 

10.7  MHz  crystal  Tiller  .      ,     ..     .     6995 

same  as  above  -  factory  wired 

and  tinted  .....         1 14.95 

210-240  MHz  rcvr  w/2  pole 

10.7  MHz  crystal  filter   ....     69,95 

Mime  as  above  -  factory  wired 

and  tested     .........     I  14.95 

432  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  fitter      .....     79.95 

accessor y  filter  for  above  receiver 

kits  gives  70  dB  adjacent  ehan 

rejection    ......  .       8.50 


RECEIVERS 


Rl  28  Kit 
RF50  Kit 

RFI44DKH  . 
RF220D  Kti 
RF432  Kit      . 
IF  10.7F  Kii 
FM455  Kit 
AS2KH    . 


10  meter  RF  front  end  [0.7  MHz 
output  ... 

6  meler  RF  front  end  10,7  MHz 
output 

2  meter  RF  from  end  10,7  MHz 

output 

220  MH/  RF  front  end  10.7  MHz 

output        ,..,... 
432  MHz  RF  front  end  10.7  MHz 
output        ...... 

10.7  MHz  II   module  includes  2 
pole  crystal  filter      .... 

455  KH/  1 1  stage  plus  FM 
detector         .  .     ,     .     - 

audio  and  squelch  board 


12.50 
1230 
17,50 

17.50 

27.50 
27.50 


17.50 
1500 


XX 1 448  Kit  .      transmitter  exciter       I  watl 

2  meier\    .  -     . 

TX144B  W/T. .   same  as  above      EfclQffl  wired 

and  (ested       -     . 
TX220B  Kit  .  .  transmitter  exciter      I  watt 

220  MHz        . 
TX220B  W/T.  ,  same  as  above      factory  wired 

and  tested       .  - 


2995 
49.95 

19.95 
49.95 


TRANSMITTERS 


TX432B  Kit 
TX432B  W/T 

TXI 50  Kit 


transmitter  exdlci  432  MHz 
■same as  above  -  factory  wired 
and  tested      ... 
300  milliwatt,  complete  2 
muter  transmitter, 
less  crystal  imd  mike 


39.95 

59.95 

19.95 


PA2501H  Kit  , 

PA2501HW/T, 
PA4010HKit. 
PA4010HW/T. 
PA  144/ 15  Kit. 


2  meter  power  amp  -  tit  I  w  in 

-  25  w  out  wiih  solid  stjte  switch- 

my.  case,  connectors      ....     59.95 

same  as  above  -  factory  wired 

and  tested  ...     74.95 

2  meter  power  amp      lOw  in  - 

40w  out  -  relay  switching  -  59-95 

same  as  above  ■■  factory  wired 

and  tested       .  ...      74.95 

2  niLjter  power  amp  -  lw  in  — 

15w  out  -  less  ca^,  connectors 

and  switching       .,,...      39>95 


POWER  AMPLIFIERS 


PA144/25  Kit 

PA220/15  Ktl  - 
PA432/I0  Kir 

I' VI 40/10 

PA  140/30      . 


simitar  to  PA144/15  kit  except 

25  w  out  49.95 

similar  to  PAI4-1  15  Vor  220  MHz       3955 

power  amp  -  similar  to  PA  1 44/15 

e  xcep!  1 0w  and  4  32  M  H  t  49.95 

low  in  -  I40w  out  -  2  meter 

amp-  factory  wired  and  levied     .    179.95 

30w  in  -  J40w  out  -  2  meter 

amp  -  factory  wired  and  tested     .   159*95 


PS  1 5C  Kit 


PSI 5C  W/T 
PS25C  Kit 

PS25C  W/T 


15  amp  -  12  volt  regulated 
power  supply  w/case.  w/fo Id-back 
current  limiting  and  over  voltage 
protection  ..... 

same  as  above     factory  wired 
and  tested 

25  amp  -  1 2  volt  regulated 
power  supply  w/casc.  tt /fold -back 
current  limiting  and  overvollaee 
protection  .... 

same  .is  above     factory  wired 

and  tested  , 


POWER  SUPPLIES 


79.95 
94.95 

129,95 
149.95 


O.V.P. 

PS  3 A  Kit 


PS3012 


jdds  over  voltage  protection  to 

your  power  supplies.  15  VDC  max        9.95 

1 2  volt      power  supply  regulator 

card  with  fold  back  current 

limiting  .     .  8.95 

new  commercial  duty  30  amp 

I  2  VDC  regulated  power  supply 

w/case,  w/fo  Id  back  cufrCrtl  limit- 

i ny  and  over  voltage  protection 

wired  and  tested  .  .        239.95 


RP1 2H  Kit     . 
RPT28 

RPT50  Kit 
RPT50      .     . 

KPT144  Kit 

RPT220Kii 

RPT432  Kit  . 


repeater-  IOmeter  ,     .     ■     TBA 

repeater  -  1 0  meter,  wired  & 

tested         .      .     TBA 

repeater  —  6  meter  .  TBA 

repeater  -  6  meter,  u  ired  &.  tested      TBA 

repeater  —  2  meter      ISw  — 

complete  (less  crystals j  .      .     .     .   465.95 

repeater  -  220  MHz  -  15w  - 

complete  (hiss  cry  st  a  Is)  .  .      .  465.95 

repealer  -  10  wail      432  MHfc 

(less  crystals) 5 15.95 


REPEATERS 


RPT144 
RPT220 

RPT432 

DPLX144 

DPLX220 


repeater  -  1 5  watt  —  2  meter  - 

factor >  wired  and  tested  .     .  695,95 

repeater      15  watt  -  220  MHz  - 

factory  wired  and  tested      .  .  695  95 

repealer  -  10  watt  -  432  MHz  - 

factory  wired  and  tested  .  749  95 

2  meter,  frOn  KH/  spaced  duplexcr 

wired  and  tuned  to  frequency         .   399/95 

220  Mil/.  iJupJi-xejT  wired  and 

l  uncd  It j  Ireqiiency 399.95 


TRX  144  Kit    .    case  and  all  components  to  build 

15  watt  10  channel  scanning  2 
meter  transceiver  (less  mike  and 

crystals) 219.95 

same  as  above  except  For  220  MHz    219  95 
same  as  above  except  10  wan  and 
432MHz 254.95 


TRANSCEIVERS 


TRX  220  Kit 
TRX  432  Kit 


SYNHKit 


SYNH      .     . 


2  meter  synthesizer,  transmit  offsets 
pro^nmniable  from  100  KHz.  - 10 
Mllzv  (Mais  offsets  with  optional 

adapters) *         169.95 

same  as  above,  wired  and  tested         239.95 


SYNTHESIZERS 


HT  )44BKj< 


NICAD     . 
NICAD 
Rubber  Duck 


2  meter  2w,  4  channel,  hand 
held  receiver  with  crystals  for 
146-52  simplex  .     , 

battery  pack,  12  VDC,  Vi  amp 
battery  charger 
2  meter,  with  male  8NC  coil- 
on  |ih  .       .  . 


129.95 

29.95 

5.95 

8.95 


W  ALKIE  TALKIES 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 


GDI  Kit 
CD2  Kit 
CD-3Kii 

CQR2  Kjt 
SC3Kit     , 
Crystals 
CWIDKit 

CWID  . 
CW1D  . 

Microphone 


10  channel  receive  xial  deck 

w/  diode  switching    .     .  6.95 

10  channel  xmit  deck  w/swiuh 

and  trimmers       -  .14,95 

UHf"  version  of  CD-I  deck,  needed 

for  4J2  mu!ti-ch.innel  operations  -     12.95 

complete  COR  with  3  second  and 

1  minute  timers 19,95 

10  channel  auto-scan  adapter 
for  RX  with  priority.     .  19.95 

we  stock  most  repeat ci  and  sim- 
ples pairs  trom  146.0-147. it  (e»d0       ^00 
159  bit.  field  programmable*  code 
identifier  with  built-in  ^uelcb  tail 
jnd  ID  timers  .      39 

wired  and  lested.  not  pro? rammed      54,95 
wired  and  lested,  programmed  59.95 

2.000  ohm  dynamic  mike  with 

P.T.T.  and  coil  cord  .     .       9.95 


VHF  ENGINEERING 

DIVISION  OF  BROWN  IAN  ELECTRONICS  CORP. 
320  WATER  ST.  /  BINGHAMTON,  N.Y.  13901  /  Phone  607  723  9574 


EUMKAMfJIIUflD 


IF  YOU  ARE  ON  144,  220  OR  432  AND 
HAVE  WORKED  A  REPEATER... 


It  was  probably  this  one. 


The  RPT   144B,  RPT  2208  and  RPT  432  are  self-contained  -  all  solid 
state  machines.  Conservatively  rated,  high  quality  components,  assures 
EXCELLENT  RELIABILITY,  Careful  consideration  has  been  given  to 
both  interfacing  and  control  flexibility. 

RPT  144B  or  RPT  220B  Kit „„„ .„ ,„ . $465.96 

RPT  432B  Kit  ■•*.. - »•_** —  515.95 

RPT  144B  or  RPT  220B  factory  wired  and  tested *.♦  695,95 

RPT  432B  factory  wired  and  tested , .«. „*.„,  795.95 

RPT  50B  soon  to  be  announced „ - ..« N.A, 

RPT  28B  soon  to  be  announced . ™«, «*  N.A. 

WORK  ALL  REPEATERS  WITH 
OUR  NEW  SYNTHESIZER  II 


The  Synthesizer  II  is  a  two  meter  frequency  synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from  140.00  MHz  to  149.995  MHz  with 
its  digital  readout  thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from  100  KHz  to  10  MHz.  No 
additional  components  are  necessary! 

Kit  ,  .  . S169.95      Wired  and  tested  .....  .$239.95 

Export  prices  siightiy  higher. 


Available  at  these 
dealers: 

CALIFORNIA 
C  &  A  Electronic  £ntnerpri»*i,  Carson,  CA 
Electronic  Enterprises,  Rio  Linda,  CA 
SON  Electric.  Dresner.  CA 
Tale  Corn  € '•cTrpnic*,  S*n  Jom    CA 
Westcom.  San  Mateo*.  CA 
ZacKi?  Corporation    VatlcjO.  CA 

COLORADO 
Listening  Pp*t  St   EleciromagnattG*.  DurangO.   CO 
CdrrtmijAicetuJn  5oeCi3lt»a*   Aurora.  CO 

FLORIDA 

Amateur  Wholesale  Elec'l.,  Miami,  FL 
West  India*  Sale*  Co..  Ltd-,  Miami  FL 

ILLINOIS 
KImlii  Radio,  Inc.,  Peoria.  IL 
Spectronlei,  Inc.,  Oak  Park,  II 

INDIANA 
Communication  Synerm,  Bourbon,  in 

KENTUCKY 
Cattodr*  Amateur  Supply,  Trenton.  KT 

LOUISIANA 
Frank  L-  9#i*t  Radio,  Inc.,  New  Of leans.  LA 

MASSACHUSE  TTS 
Tutit  Radio  Electronic*,  MedJford.  MA 

MICHIGAN 

Harry  G.  CrO<«.  North  vi  Me,  Ml 
Adami  Distributing  Co-,  Datroir,  Ml 
Radio  Supply  &  Engineer ing.   Detroit.  Ml 

MISSISSFPPI 
Communications  SarvLCOV  PhiladatphiEi,  MS 

MISSOURI 
Alpha  Electronic  Labi.  Columbia,  MO 

NEVADA 
Vega*  Radio,  La*  Vega*.  NV 

NEW  YORX 
Bar^tv  Electron. cv  New  Yo#* .  NV 
CFP  Enterprises.  H peseh Bads,  NV 
COSYSCO.  Inc.  Sodui.  NY 
Delmef  ElKvanm.  W-  Beuyldn.  L_*.t  NV 
La  If  la*  Electronics,  Ogdentpurg,  NV 
VHF  Communications.  Jemaitown,  NY 
W.  Spin  ore?  6 lee,  Service.  Rome,  NY 

NORTH  CAROLINA 
Vicfcer*  Electronics,  Durham,  NC 

NORTH  DAKOTA 
CDS  Electronic!,  Emerodo.  NO 

OKLAHOMA 
Derrick  E  lartronicSi  Inc.,  Broken  Arrow.  OK 
Radio  Store,  inc.,  Oklahoma  City.  OK 

SOUTH  DAKOTA 
SurgnerrJt  Amateur  Center,  Water  town,  SO 

TEXAS 

Teco  Electronics,  Garland.  Tx 

ViRGtNJA 
Radio  Communications  Co.,  Roanofca.  VA 

WASHINGTON 
ARC  Communication*.  Sean  la,  WA 

WEST  VlRGiNIA 
Communication  System*  Co.,  Ripley,  WV 

WISCONSIN 
Amateur  Electronic  Supply,  Milwaukee.  Wl 

Communication*  Elec's-,  Fond  du  L*cr  Wl 

WYOMING 
Rule  Communications,  Laramla.  WY 

CANADA 
Avrei  Ltd  ,  St  Johns,  Nlld.  Alfl  IW3 
Tr  eager  Diitriiiutor t  Ltd..  Canada  V7J1K4 

PUERTO  RICO 
Edison  Electronic*.  Inc.,  Saniurca    PR 


trf  engineering 

DtVfSlOtV   OF  8ROWWAH   tLtCTXQNfCS   CORP. 

)20   WATER   ST. 
BINCiHAMTUN.   N.YL    13901    *   607-7  33-9574 


master  charge 


BANKAMERICARD 


New  Products 


HEATH  KIT  HW-2036 

SYNTHESIZED  2  METER 

TRANSCEIVER 

Do  you  do  a  slow  burn  every  time 
your  old  buddy  comes  on  the  air  and 
brags  about  his  brand  new  synthesized 
rig?  Does  he  rub  in  the  fact  that  what 
he  paid  for  it  roughly  equals  a 
month's  pay  for  you?  Do  you  get  the 
old  here- we- go -again  feeling  every 
time  a  new  repeater  comes  on  in  your 
area  and  you  spring  for  a  new  set  of 
rocks?  Well,  there's  a  solution.  For 
$269.95  you  can  get  yourself  a  fully 
synthesized  2  meter  rig  with  specs  and 
features  equaling  radios  thai  cost  over 
twice  as  much. 

I'm  talking  about  the  new  Heat hk it 
20%  I  have  to  stress  the  word  new 
since  in  all  probability  many  operators 
will  remember  what  happened  in  1975 
with  the  2026,  To  refresh  your 
memory,  the  2026  had  a  spur  problem 
which  was  difficult  to  correct  without 
a  spectrum  analyzer,  something  you 
}ust  don't  find  in  every  shack,  Heath, 
however,  set  things  right  by  doing 
something  that  is  extremely  rare  in 
the  merchandising  business  —  they 
took  back  the  rigs,  refunded  money  in 
full,  and  went  back  to  the  old  drawing 
board. 

After  a  year  of  redesigning,  the 
successor  has  arrived.  The  HW  2036 
has  solved  the  problems.  Heath  says 
the  Spurs  are  now  down  70  dS  within 
20  MHz  of  the  carrier  and  their 
spectrum  analyzer  photos  back  this 
up.  So  it  seems  that  now  we  can 
operate  without  worrying  that  every 
repeater  within  range  will  be  set  off 

The  HW-2036  has  the  solid  look 
and  feel  that  hams  have  come  to 
expect  from  Heath  amateur  equip- 
ment. The  unit  weighs  6 'A  pounds  and 
features  the  usual  turquoise  blue 
finish.  The  folks  at  Heath  have  pro- 
vided the  multi-packaging  of  their  kits 
with  a  large  number  of  parts.  Six 
sub  packs  keep  all  those  little  parts 
well  separated  until  they  are  needed. 
The  manual  hefts  out  at  160  pages 
and  is  in  keeping  with  the  Heath 
tradition  of  step  by  step  crysiat-clear 


directions.  A  separate  fold-out  section 
contains  all  the  pictorials  so  they  can 
be  conveniently  mounted  over  the 
work  area  for  easy  perusal. 

The  HW  2036  is  definitely  not  a 
quickly  assembled  one  evening  kit. 
There's  a  large  number  of  parts  and 
quite  a  few  steps  to  assembly.  Five 
circuit  boards  are  involved.  They're 
Interconnected  with  a  pm  assembled 
wiring  harness.  Access  to  the  boards 
for  the  big  step  of  align  men  I  is  excel- 
lent. There  are  eight  sections  involved 
for  a  total  of  nearly  100  alignment 
steps.  For  this,  you  need  a  VTVM  or 
high  impedance  VOM,  as  well  as  a 
receiver  that  tunes  WWV.  Even  better, 
use  a  frequency  counter  that 
reaches  150  MHz:  Although  the  steps 
are  quite  time-consuming,  alignment 
isn't  a  terribly  complicated  procedure. 
Any  2  MHz  segment  of  the  2  meter 
band  can  be  selected. 

On  a  weekend  trip,  I  worked  a 
nunibei  of  repeaters  in  the  New 
England  area.  Just  about  everyone  I 
talked  with  commented  on  the  clean 
and  crisp  audio  output.  Remarks  like, 
"It  must  be  a  Heath"  were  common. 
The  rig  features  a  10  Watt  output, 
which  was  adequate  for  all  but  the 
fringe  areas.  I'm  a  bit  spoiled  anyway 
since  my  old  rig  ran  45  Watts.  My 
impression  is  that  one  can  get  along 
just  fine  without  an  external  ampli- 
fier, considering  the  proliferation  of 
repeaters. 

The  economy-size  illuminated 
meter  is  a  joy  to  use.  It  shows  both 
received  signal  strength  and  relative  rf 
output,  A  bright  green  LEO  situated 
next  to  the  meter  paps  on  to  show 
limn;  is  -i  signal  being  received, 

A  red  LED  labeled  "Synth  Lock" 
lets  you  know  when  the  synthesizer  is 
not  locked  to  frequency.  If  you  don't 
notice  it  and  the  unlocked  condition 
lasts  for  more  than  one- ha  If  second, 
the  transmitter  is  automatically  dis- 
abled by  a  safety  circuit  to  insure  that 
you  won't  accidentally  operate  outside 
the  band.  Another  fail-safe  built  into 
the  HW  2036  disables  the  transmitter 
if  you  dial  above  147.995  or  below 


144.00.  If  you're  into  MARS  or  CAP, 
don't  despair,  since  this  can  be  defeat- 
ed by  the  simple  act  of  removing  a 
jumper  on  one  of  the  circuit  boards 

I  found  it  helpful  to  put  a  small 
hooded  light  over  the  channel  defector 
switches  so  I  could  more  easily  set 
them  at  night; 

Heath  told  me  that  they  had  been 
having  a  few  complaints  about  audio 
with  the  HW202,  Checking  into 
them,  they  found  that  some  custom 
era  had  put  no n  standard  mikes  on  the 
units.  To  eliminate  this  problem  on 
the  HW-2036,  they  made  the  mike 
non -detachable, 

I've  always  wondered  why  Heath 
mikes  are  white.  On  a  dark  New 
Hampshire  night,  I  found  out.  Having 
no  mike  clip  on  the  dashboard,  I  have 
to  lay  the  mike  on  the  dark  colored 
upholstery.  This  requires  a  good  deal 
of  groping,  With  the  shiny  white  mike, 
my  problem  was  solved. 

The  HW  2036  can  be  ordered  with 

iter  the  standard  mike  for  $269.95 
or  with  Heath's  Micoder  featuring  a 
built-in  Touchtone  pad  for  $299,95. 
That's  a  savmijs  of  20  bucks  over  the 
Micoder  alone, 

Adding  to  the  list  of  built  in  lea 
tures  is  a  subauciible  tone  encoder, 
Three   switchable    tones   can    be  set 
during  alignment   in  the  70-200  Hz 
range, 

A  logical  accessory  for  the 
HW-2036  is  the  HWA  2036  3  power 
supply  Selling  for  $32,95,  th«  easy 
one-evening  project  supplies  13.8  V  dc 
at  up  to  2.7  Amps,  It  features  1% 
regulation  and  0.1%  ripple. 

For  those  who  are  interested  in 
specs,  here  are  a  few  for  the  HW  2036- 
The  receiver  sensitivity  is  0.5  uV  for 
12  dB  SINAD,  which  comes  out  to  t5 
dB  of  quieting,  Audio  output  is  typi 
cally  two  Watts.  If  rejection  is  grei 
than  80  dB.  while  trying  various 
repeaters,  I  found  a  very  noticeable 
birdie  at  147.00  MHz,  While  puzzling 
about  this  problem  an  early-morning 
call  from  Heath  shed  light  on  what 
happened.  It  seems  the  first  produc 
tion  run  of  the  HW  2036  had  a  bum 
FET  in  the  synthesizer  board  which 
resulted  in  that  birdie  No  units  with 
this  were  shipped  to  customers  Heath 
assured  me  that  the  inclusion  of  the 
correct     part     would     eliminate     the 
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bardie  problem  completely. 

The  transmitter  is  capable  of  taking 
a  100%  duty  cycle  into  an  infinite 
VSWR.  Offset  crystals  are  supplied  for 
plus  and  minus  600  kHz  with  provi- 
sion for  one  extra.  Current  consump- 
tion is  700  mA  on  receive  and  2,6 
Amps  on  transmit . 

The  HW  2036  is  a  pleasure  to  build 
and  to  use,  You'll  have  to  look  pretty 
far  to  find  all  these  features  for  a  price 
of  $269,95,  It's  by  far  the  lowest  cost 
synthesized  2  meter  rig  on  the  market 
and  is  sure  to  find  an  immediate 
niche.  If  you  want  to  stop  collecting 
rocks  and  the  picjgy  bank  isn't  full 
enough  for  one  of  the  big  ones,  this  is 
sure  to  be  the  rig  for  you.  Heath 
Company,  Benton  Harbor  Mt  49022. 
Stan  Miastkowski  WA1UMV 
Associate  Editor 

THE  VHF  ENGINEERING 
SYN  II  SYNTHESIZER 

VHF  Engineering  of  Binghamton 
NY  has  announced  their  new  SYN  II 
synthesizer,  a  high  quality  synthesizer 
designed  for  use  into  virtually  all  two 
meter  rigs  available  on  the  market 
today. 

The  VHF  Engineering  SYN  II 
synthesizer  is  designs  1  to  operate  over 
a  frequency  range  of  140  to  149.995 
MHz  in  5  kHz  steps,  and  is  compatible 
with  two  meter  equipment  that  uses 
transmit  crystals  in  the  6,  B,  12p  or  18 
MHz  range  and  receive  crystals  in  the 
15  or  45  MHz  range.  The  SYN  II 
synthesizer  may  be  used  with  either 
FM  or  phase  modulated  transmitters 
and  may  be  operated  with  either 
mobile  or  base  transceivers-  The  SVN 
II  synthesizer  features  unique  if  pro- 
gramming which  permits  the  unit  to 
be  used  with  receivers  having  l-fs  in 
the  range  of  100  kHz  to  30  MHz. 
Detailed  programming  instructions  are 
given  in  the  construction  manual  so 
that  the  builder  may  select  the  stan- 
dard 10.7  MHz  if  or  any  other  1-f 
frequency  in  the  permissible  range. 
This  feature  permits  use  of  the  SYN  1 1 
with  older  commercial  equipment  as 
well  as  currently  available  two  meter 
units.  Standard  repeater  offsets  of 
+600  kHz,  ^00  kHz  are  provided 
along  with  3  user  selectable  offsets  in 
100  kHz  Steps.  This  feature  permits 
the  user  to  operate  standard  repeaters 
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as  well  ss  repeaters  with  unique  off- 
sets. A  modification  kit  is  available  for 
MARS  and  CAP  offsets. 

The  VHF  Engineering  SYN  II 
synthesizer  kit  consists  of  high  Quality 
epoxy  glass  circuit  boards,  computer 
grade  components,  thumbwheel 
switches,  stylized  cabinet,  and  a 
detailed  construction  manual  The  kit 
is  complete  and  requires  no  additional 
components.  The  price  of  the  kit  is 
$169.9S;  wired  and  tested  $239.95; 
programmed  to  your  equipment 
$249.95.  VHF  Engineering,  320  Water 
St.,  Binghamton  NY  13902, 

THE  KLM  ECHO  70 
432  MHZ  SSB/CW  TRANSCEIVER 

If  you  have  longed  to  explore  the 
world  of  432  MHz,  Echo  70  may  be 
the  answer.  Heretofore,  432  equip- 
ment for  SSB  has  been  mostly  a 
matter  of  homebuilt  type  equipment. 
Thanks,  in  part,  to  the  popularity  of 
AMSATs  OSCAR  satellite,  KLM  has 
filled  a  void  For  a  reliable  compact 
piece  of  gear  for  the  OSCAR  uplink. 
The  KLM  Echo  70  is  imported  by 
KLM  from  Japan  where  it  is  known  as 
the  "Liner  Four  Thirty." 

If  OSCAR  is  not  your  bag,  then 
maybe  432  DX  will  Interest  you.  With 
those  super  KLM  antennas  ihere 
should  be  no  problem  making  sufficient 
contacts  on  the  band  to  keep  up  your 
interest.  We  are  fortunate  in  the  South 
Jersey  area  to  be  within  range  of  a 
good  deal  of  activity  from  the  New 
York-New  England  area  and  from 
across  the  river  in  the  Philadelphia 
area. 

One  can't  help  but  be  impressed  by 
the  Echo  70;  from  the  time  the 
packaging  is  removed,  it  is  a  physically 
attractive  and  sturdy-looking  piece  of 
gear  with  the  controls  well  laid  out 
and  convenient  to  operate.  The  unit 
comes  complete  with  a  dynamic  mike, 
mounting  bracket  and  dc  cord,  and  \$ 
ready  for  mobile  operation  as  is  or  can 
be  set  up  in  the  shack  with  the 
addition  of  a  regulated  12  V  dc  supply 
good  for  about  5  Amps  maximum. 
When   used   in  this  manner   I  would 


Strongly  recommend  the  use  of  KLM*S 
model  432  16  LB  16  element  antenna 
which  sports  a  gain  of  15  dB  and  is 
rather  compact  with  its  !2  ft.  boom 
length.  Be  sure  to  use  low  loss,  jack- 
eted or  hard  line  coax  for  those  extra 
long  runs  up  the  tower.  The  VHF 
Handbook  gives  5  dB  attenuation  per 
hundred  feet  for  regular  RG-8/U  at 
420  MHz. 

Now  let's  take  a  look  at  how  the 
Echo  70  operates.  The  unit  covers  two 
segments  of  the  band:  432,00  to 
432,480  MH/  and  435,00  to  435.480 
MHz.  These  ranges  are  switch  selected 
from  the  rear  panel.  Having  selected 
the  operating  range,  the  tuning  knob 
on  the  front  panel  features  a  direct 
readout  channel  display  (similar  to  an 
FM  fig)  which  ranges  in  steps  from 
432.01  for  channel  1  to  432.4?  for 
channel  48,  or  435.01  to  435.47,  and 
a  VXO  control  with  20  kHz  divisions 
for  total  coverage  between  each  chan- 
nel. 

The  receiver  has  an  RIT  control 
which  can  be  switched  in  or  out  of  the 
circuit  for  additional  excursions  of 
plus  or  minus  2  kHz  from  the  transmit 
frequency,  An  effective  noise  blanker 
may  he  switched  in  by  means  of  a 
front  panel  push -button.  Upper  or 
lower  sideband  is  also  push  button 
selected  from  the  front  panel  The 
power,  volume  and  squelch  controls 
are  concentrically  mounted  in  the 
upper  right  corner  of  the  front  panel. 
An  unusual  and  convenient  feature  is 
built  in  to  the  front  panel  when  the 
VXO  is  in  the  off  position.  This 
feature  is  called  an  "Auto  Watch," 
which  allows  the  receiving  frequency 
of  each  channel  to  be  swept  auto 
rustically.  The  auto  watcher  will  not 
respond  to  weak  signals  but  will 
detect,  by  a  beat  note,  stronger  signals 
within  the  range  of  each  channel, 
which  after  they  are  detected  can  be 
"tweaked  in"  with  the  VXO, 

Reports  of  an  excellent  sounding 
signal  have  resulted  on  both  SSB  and 
CW  with  power  output  in  the  ten  Watt 
range,  giving  excellent  coverage  with  a 
good   antenna.  Solid  state  amplifiers 


are  available  should  you  choose  more 
power. 

Although  not  measured,  the 
receiver  sensitivity  seems  excellent 
and  well  within  the  0.5  uV  for  10  dB 
s/n  claimed  by  KLM,  The  quality  of 
the  small  internal  speaker  is  fine  and 
provides  sufficient  audio  output. 

Additional  operating  controls 
include  a  mike  gain  {accessible  from 
the  right  side  panel)  and  rear  panel 
controls  for  SSB  CW,  frequency  range, 
key  fack,  external  VFO  switch  and 
VFO  input  jack,  a  relay  switching 
control  and  external  speaker  jack.  The 
mobile  mounting  bracket  doubles  as  a 
fine  stand  for  the  operating  table. 

To  be  fair,  any  equipment  report 
should  include  the  negative  as  well  as 
positive  factors  under  review.  This  is 
an  honestly  difficult  task  but  nonethe- 
less a  few  items  were  uncovered.  My 
major  "gripe"  is  the  oddball  CW  jack 
on  the  rear  panel  for  which  KLM  did 
not  provide  a  plug  or  adapter.  For 
those  of  you  who  care  to  use  it  i  I  do 
not.  except  for  contest  work},  a  VOX 
circuit  would  be  a  handy  addition  or 
option, 

I  think  the  first  sentence  in  the 
Echo  70  operating  manual  is  an  appro- 
priate closing  line  for  this  article. 
"The  unit  is  the  very  first  432  MHz 
band  SSB  transceiver  that  has  ever 
been  manufactured  in  the  world. 
Nevertheless,  it  is  a  compact  and  cozy 
piece  of  equipment  with  prominent 
perform  an  ce/*  KL  M  Electronics, 
17025  Laurel  Road,  Morgan  Mfi  CA 
95037. 

DanKernanWA2KOK 
Vincfintown  NJ 

VHF  ENGINEERING 
2M  TRANSCEIVER 
ft  started  wuh  my  desire  to  build  a 
2m  mobile  rig  that  wouldn't  take  up 
much    space.    After    running    a    con 
verted    GE    mobile  phone  rig,  which 
took  up  most  of  the  storage  area  in 
the  cab  of  my  pickup,  it  was  obvious 
that  the  answer  was  to  90  solid  state. 
VHF    Engineering   seemed   a    logical 
choice,  since  I  could  mix  and  match 


their  components  and  custom  design 
my  own  system. 

A  phone  call  to  Tufts  Radio  in 
Med  ford  MA  brought  a  2  meter  trans- 
mitter strip  (TX-144).  I  decided  to 
start  with  the  transmitter  because  I 
wanted  to  get  a  took  at  the  way  VHF 
Engineering  products  went  together 
before  I  acquired  the  remaining 
components  for  my  transceiver.  The 
kit  was  easy  to  assemble,  with  afl  PC 
boards  well  laid  out,  and  a  sensible  set 
of  instructions.  Construction  took 
Iwo  evenings,  and  with  a  #51  light 
bulb,  talking  across  town  was  a  snap. 
With  a  19"  ground  plane  the  Concord 
NH  repeater,  some  30  miies  away, 
yielded  good  to  excellent  signal 
reports.  The  one  Watt  transmitter 
strip  proved  to  be  quite  a  performer, 
with  several  stations  reporting  good 
audio. 

All  doubts  about  VHF  Engineering 
cast  aside,  it  was  time  to  order  a 
receiver.  Again  a  call  to  Tufts .  .  .  and 
again  prompt  service.  The  RX-144D 
receiver,  like  the  matching  transmit- 
ter, was  easy  to  build,  and  provided 
almost  instant  satisfaction,  Assembly 
time  was  about  double,  including 
alignment,  The  major  change  in  the 
144D  over  previous  VHF  Engineering 
2  meter  receivers  is  the  elimination  of 
variable  capacitors  for  alignment 
purposes,  Instead,  VHF  has  switched 
to  slug  tuned  coils,  and  the  results  are 
encouraging.  Aside  from  the  ease  of 
alignment,  the  coils  are  bound  to  last 
longer.  Noise  is  reduced,  since  dirt 
can't  get  into  coils  as  it  can  into 
capacitors  . . .  plus  there's  the  ques- 
tion of  corrosion,  since  silver  plated 
capacitors  are  bound  to  detune  after 
an  extended  period  of  all-weather  use. 
Here  in  New  Hampshire,  with  our 
wide  changes  in  temperature,  it's  best 
not  to  take  any  chances,  and  I'll  take 
coils  over  capacitors  under  those 
conditions  anytime. 

With  receiver  and  Transmitter  up 
and  running,  the  next  question  was  an 
enclosure.  After  searching  through 
everything  I  had  around,  it  became 
obvious  I  would  have  to  buy  some- 
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thing.     Then    VHF    Engineering    an 
nounced  production  of  a  cabinet  kil, 
with    relay    knobs ,   speakers,  volume 
and  squelch  controls.  I  couldn't  resist. 

Take  a  look  at  VHF  Engineering's 
product  line  and  it's  easy  to  see  why 
you  can  custom  design  your  own  rig. 
Scanning  decks,  accessory  filters, 
amplifiers,  even  synthesizers  are  avail- 
able. I  opted  for  a  10  channel  scan- 
ning deck  and  1x25  Wau  amplifier.  In 
the  VHF  Engineering  case  it  ail  fit  like 
a  gloveL  Really  nice  layout,  with  lots 
of  room  for  even  the  most  all-thumbs 
constructor. 

On-the-air  opera non  is  actually 
more  fun  than  building  the  kits 
(although  I  had  my  doubts  while 
building,  since  I  kepi  coming  up  with 
more  accessories),  Reports  have  been 
most  satisfying,  and  the  pride  of 
knowing  I  not  only  constructed  the 
gear,  but  custom  designed  it  as  well, 
doubles  the  fun. 

I've  already  started  work  on  my 
432  rig.  and  220  isn't  far  behind.  By 
the  way,  if  economics  is  any  consider- 
ation, my  entire  25  Watt  2  meter 
mobile  ended  up  costing  less  than 
$225.  Can  you  beat  that?  VHF 
Engineering,  320  Water  Street, 
Btnghamtoo  NY  I39Q1. 

Bob  Main  W1ZAW 
Hillsborough  NH 

NEW  MULTI  DIGIT  LED 

NUMERIC  DISPLAYS  FROM 
NATIONAL  SEMICONDUCTOR 
A  new  series  of  light  emitting  diode 
display  numerics  are  now  being  manu- 
factured by  National  Semiconductor 
Corporation,  according  to  Bob  Santos, 
Marketing  Director  for  Optoelectronic 
Products,  This  series  of  multi-digit 
GaAsP  reflective  displays  represents 
the  latest  in  design  advances  in  0,3, 
0.5  and  0.7  inch  formats,  Mr,  Santos 
said*  "They  provide  the  designer  with 
an  effective,  easy  to  Implement 
answer  to  the  need  for  an  inexpensive 
large  numeric  display  for  use  in  a  wide 
range  of  applications." 

Basically  2  digit  and  4  digit  dis- 
plays, the  units  can  be  stacked  on  end 
for  uses  that  require  additional  digits, 
(The  2  digit  displays  are  known  as  the 
"N3N"  series,  and  the  4  digit  displays 
are  the  "NSB"  series.)  When  com- 
bined with  the  options  for  overflow, 


polarity  and  other  indications,  virtu- 
ally all  display  requirements  can  be 
satisfied.  Soth  the  common  anode  and 
common  cathode  forms  are  available 
with  direct  drive  and  multiplex  ver- 
sions, providing  a  great  deal  of  versa- 
tility to  the  designer.  Printed  circuit 
board  type  terminals  on  the  edges  of 
the  display  are  used  for  electrical 
contact. 

The  optical  design  of  this  display 
series  creates  a  distinct,  easy  to  read 
display  with  a  wide  viewing  angle,  as 
well  as  excellent  on-oH  contrast  and 
segment  uniformity,  making  these 
units  suitable  for  use  in  test  at>d 
measurement  equipment,  consumer 
products,  instrumentation,  industrial 
controls,  digital  instruments,  desk  top 
calculators,  clocks,  TV  channel  indica- 
tors, and  other  applications.  The  series 
features  a  typical  digit  light  intensity 
at  10  mA  of  1.6  mcd. 

Pricing  per  digit  in  lots  of  100 
pieces  is  ST, 80  for  the  0.3  inch,  $1.90 
for  the  0,5  inch,  and  S2.00  for  the  0,7 
inch  sizes.  National  Semiconductor 
Corporation*  2900  Semiconductor 
Drive,  Santa  C/ara  CA  9505 t 

CASES  ENHANCE 

CUSTOM  DESIGNED 

INSTRUMENTS 

A  new  line  of  economical  enclo- 
sures, in  two  sizes  and  numerous 
attractive  colors  and  finishes,  gives 
desk-top  instruments  an  appearance 
contemporary  with  sophisticated 
electronic  components  and  systems. 
Designated  "Cano-Cases"  by  Vector 
Electronic  Company,  the  WA  series 
enclosures  incorporate  a  ten  degree 
sloped  front  panel  and  an  optional 
smoked  plastic  facing  for  behind  panel 
indicators.  A  recessed  rear  panel  pro- 
tects input/output  connectors. 

The  enclosures,  assembled  from 
two  interlinked  channels,  allow  easy 
access  to  circuits,  accessories  and 
wiring.  The  lower  section  forms  a 
I  liassis  integrated  with  front  and  rear 
panels.  Elongated  holes  in  the  bottom 
and  rear  panel  provide  superior  con 
vection  cooling.  The  upper  section 
serves  as  top  and  side  panels,  The 
WA1  enclosures  are  1 1  inches  wide  by 
8  inches  deep  by  4  inches  high,  giving 
307  cubic  inches  of  circuit  space. 

The  WA2  enclosures  are  14  inches 
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wide  by  T 1  inches  deep  by  4  inches 
high,  providing  a  560  cubic  inch  work- 
ing volume  Construction  of  0.062 
inch  (14  gauge)  aluminum  insures 
adequate  support  for  transformers, 
heat  sinks  and  other  heavy  compo- 
nents 

Co  no  Cases  are  available  with  clear 
anodize  satin  finish,  or  with  blue  or 
walnut  grained  vinyl  on  the  cover. 
Other  colors  available  in  anodize, 
vinyl  or  paint  on  request, 

A  full  line  of  circuit  boards  and 
packaging  accessories  supports  the 
enclosure  line. 

The  WA  series  enclosures  are  priced 
from  $12.95  to  $19.70,  depending  on 
model  and  finish.  They  are  available 
off  thesnelf  from  Vector  and  will  be 
available  through  the  firm's  distribu- 
tors throughout  the  United  States  and 
Canada. 

Vector  is  a  major  manufacturer  of 
sockets,  terminals,  connectors,  printed 
circuit  boards,  card  cages,  enclosures, 
and  complete  packaging  systems. 
Vector  Electronic  Company,  12460 
Gtadstorw  Avenue,  Sylmar  CA  91342. 

ENGINEERING  SPECIALTIES 
SYNTHACODER  22 

What  the  heck  is  a  Synthacoder? 
And  why  does  every  Icom  22S  owner 
need  one?  The  answers  lie  in  the 
design  of  loom's  new  radio,  a  diode 
matrix  synthesizer  which  puts  an  end 
to  crystals  forever.  (See  New  Pro- 
ducts, Holiday  '76  73.\  Synthacoder  is 
obviously  a  combination  of  synthe- 
sizer and  encoder,  and  encoding  is  just 
what  the  device  does.  It  makes  the 
22$  a  tot  more  fun  to  use,  but  still 
keeps  the  price  lag  low. 

Using  the  Synthacoder,  you  can  put 
the  22S  on  anv  common  or  15  kHz 
simplest  or  repeater  pair  with  a  flick  of 
four  thumbwheel  switches.  Program 
the  22S  for  21  channels  ot  your 
choice  using  the  diode  matrix,  and 
plug  the  Synthacoder  into  number  22. 
A  trip  into  unknown  repeater  terri- 
tory becomes  a  snap,  provided  your 
73  Repeater  Atlas  is  handy. 

Fact  is  that  due  to  space  limitations 
on  the  diode  matrix,  rhe  22S  cannot 
be  programmed  for  every  standard 
repeater  pair.  You  can  cover  non  split 
channels  from  146,01  through  146.37 
and  up  from  147.00  to  147.24  MHz 
before  running  out  of  channels,  but 
that  leaves  five  standard  pairs  unavail- 
able, not  to  mennon  simplex  and 
splitter  pairs.  The  solution  is  obvious- 


ly an  outboard  encoder. 

Many  folks  think  they  can  out- 
board  the  225  with  a  single  ROM  or 
even  a  few  thumbwheel  switches.  You 
can,  but  to  figure  out  what  channel 
you're  on  takes  enough  charts  and 
calculations  to  make  the  average 
weekend  sports  car  rally ist  cringe 

The  Synthacoder  allows  direct  read 
out  of  frequency,  through  a  complex 
system  using  CMOS  bipolar  Jogic.  The 
manufacturer  won't  say  much  more 
than  that  about  his  design  and  I 
suppose  his  reluctance  is  understand 
able.  The  competition  is  reportedly 
fierce  to  produce  devices  like  the 
Synthacoder,  with  more  than  the  22S 
in  mind.  The  smart  money  says  I  corn's 
idea  will  soon  be  appearing  in  other 
rigs,  eventually  eliminating  the  need 
for  crystals.  If  diode  matrix  synthe- 
sizers do  become  the  VHF  economy 
rage,  the  Synthacoder  will  have  a 
definite  edge  on  the  rest  of  the  pack. 

One  big  reason  for  Engineering 
Specialties  leadership  is  price.  Com 
plete  with  wiring  harness,  hardware 
and  fuliy  assembled,  the  Synthacoder 
retails  for  S74.95.  That  puts  the  cost 
of  an  outboard  programmed  IC-22S 
under  $320.  Two  hundred  dollars 
more  would  be  required  just  lo  equal 
the  Icom  receiver  and  super  frequency 
flexibility. 

Installation  is  quite  simple,  using 
the  9  pin  accessory  socket  built  into 
the  22SP  to  bring  the  Synt  ha  coder's 
encoding  lines  into  the  Icom's  diode 
matrix.  Power  is  supplied  by  installing 
two  pins  in  the  standard  12  volt 
socket*  (Icom  conveniently  left  the 
two  pins  vacant. J  The  Synthacoder 
then  is  easily  connected  and  discon 
nected  from  the  22 S,  and  mounted 
with  strips  of  velcro  attached  to  the 
Icom  mounting  bracket.  The  unit  is 
super  compact,  with  a  single  PC 
board,  and  dimensions  of  3%"  wide 
by  1  %"  high  by  6"  deep.  It  weighs  less 
than  6  ounces  and  is  packaged  in  a 
brushed  and  a  nodi  zed  aluminum  ease 

Dialing  up  frequencies  with  the 
Synthacoder  is  easy,  although  seeing 
the  thumbwheels  in  the  dark  is  impos 
sible,  (Engineering  Specialties  is  work 
ing  on  an  illumination  kit,  but  I'm 
confident  most  hams  will  devise  some 
type  of  lighting  system  of  their  own.) 
Otherwise  there  isn't  a  glitch  to  be 
found  with  the  unit.  It's  very  easy  to 
count  up  and  down  without  taking 
your  eyes  off  the  road,  because  the 
thumbwheels  have  a  very  positive  feel. 
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The  Synthacoder  will  not  allow 
non  15  kHz  frequencies,  which  the 
Icom  will  reject  anyway.  Instead  the 
unit  automatically  disables  the  trans- 
mitter and  turns  on  a  bright  red  LED 
warning  lamp  labeled  "Invalid  Code" 
if  you  hit  one  of  those  non-standard 
frequencies* 

Last  month,  after  reviewing  the 
22SH  I  was  left  with  the  impression  I'd 
be  hard  pressed  to  find  22  different 
channels  to  program  into  the  Icom's 
diode  matrix.  I  was  wrong,  After  a 
tjrip  into  the  New  York  City  area  with 
the  22S  and  matching  Synthacoder,  I 
vowed  never  to  leave  New  Hampshire 
without  the  encoder.  Not  one  repeater 
was  out  of  my  reach.  And  I'd  success 
fully  avoided  the  $500  dollar  club  m 
trying  to  pin  together  a  flexible. 
synthesized  2  meter  mobile.  And  with 
the  money  I  saved  it  was  easy  to 
finance  a  linear  amplifier.  Engineering 
Specialties,  PQ  Box  2233,  1247 
Commercial  Avenue,  Oxnard  CA 
93030, 

Warren  Elly  WA1GUD 
Associate  Editor 

NEW  GEN  AVE  VHF  TRANSCEIVER 

General  Aviation  Electronics,  Inc. 
(GEN AVE )  of  Indianapolis.  Indiana, 
has  introduced  a  new  25  Watt,  high 
band  transceiver.  The  unit  comes  in 
two  models  —  the  GMT- 125  and  the 
GMT  225. 

The  GMT- 125  is  called  the  "econo- 
my workhorse"  of  the  GEN  AVE  line- 
Modestly  priced  at  S3 45,  the  trans- 
ceiver will  operate  between  143.9  and 
173,4  MHz. 

The  GMT-125  is  a  one  channel 
Transceiver  and  includes  a  4  pole 
monolithic  crystal  filter.  The  inclusion 
of  the  crystal  filter  means  that  in  most 
areas  there  is  no  adjacent  channel 
interference.  An  8  pole  monolithic 
crystal  filter  is  also  available  for  those 
high  density  areas.  A  built-in  heat  sink 
enables  the  unit  cooperate  longer  and 
more  effectively.  Induded  with  the 
GMT  125  is  a  captive  microphone. 

The  GMT  225  is  the  deluxe  25  Htott 
model.  The  transceiver  has  all  of  the 
same  fine  features  as  the  GMT  125, 
including  a  4  pole  monolithic  crystal 
filter  and  built-in  heat  sink.  The 
GMT  225  does  include  the  addition  of 
another    channel,    making   it    a    two 


channel  transceiver,  and  substitutes  a 
plug- in  microphone  for  the  captive 
microphone.  The  GMT-225  is  priced 
at  $360. 

Included  with  both  the  GMT- 125 
and  the  GMT-225  are  microphone, 
microphone  clip,  dc  power  cord  and 
mounting  bracket.  Weighing  only  6 
lbs.,  and  operating  on  13.75  V  dc,  the 
units  are  easily  installed  anywhere. 

The  subaudihlc  tone  squelch  is  one 
of  the  most  advantageous  accessories 
for  the  GMT  125  and  the  GMT  225. 
The  tone  squelch  allows  your  receiver 
to  be  activated  only  in  response  to 
calls  placed  within  your  own  system. 
No  distractions  by  everyone  else's 
trans  missions  I 

Other  accessories  available  for  both 
units  include  portable  power  pack 
(allowing  portable  operation},  exter- 
nal speaker  and  12  Watt  PA  horn. 

Also  available  are  antennas  for 
trunk  lip  mount,  magnetic  mourn,  and 
drill  through  mount.  General  Aviation 
Electronics,  4141  Kingman  Drive, 
Indianapolis  IN  46226. 

THREE  FUNCTION  TEMPLATE 
SPEEDS  CIRCUIT  DESIGN 

The  Electronics  Engineer  template 
incorporates    on    one    template    the 


most  commonly  used  logic,  schematic 
at\4  component  layout  patterns 
required  for  the  majority  of  electronic 
circuit  design  applications.  Each 
template  includes  a  complete  set  of 
h  HI  size  logic  symbols  and  basic  sche- 
matic symbols  for  preparing  circuit 
diagrams.  Component  layout  patterns 
include  capacitors,  resistors,  diodes, 
transistors,  ICsand  a  DIP. 

The  template  is  designed  expressly 
for  use  by  electronics  engineers,  cir- 
cuit designers,  technicians  and  drafts 
men.  The  Electronics  Engineer 
template  is  available  with  1:1,  2:1  and 
4:1  component  patterns,  EE-1  (1:1). 
S5.00;  EE2  (2:1).  S5.50;  and  EE-4 
(4: If,  $7.50.  Tangent  Template,  inc., 
P.O.  Box  20704t  San  Diego  CA 
92120. 

NEW  CATALOG  AVAILABLE 
Hamtronics,  Inc  announces  pub- 
lication of  a  new  catalog,  which  is 
available  on  request.  This  new  edition 
features  a  new  miniature  VHF  receiver 
preamplifier,  a  receiver  multicoupier 
al towing  the  use  of  two  receivers  on  a 
single  antenna,  and  a  low  cost  FM 
signal  generator.  Previous  products 
include  VHF  and  UHF  FM  receivers 
and  transmitters  in  kit  form  and 
various  adapters  for  use  with  VHF  and 


UHF  equipment,  such  as  scanner 
adapters,  multichannel  adapters,  and  a 
full  line  of  preamps.  This  new  16  page 
catalog  is  yours  in  exchange  for  a 
self- addressed  stamped  envelope. 
Hamtronics,  Inc.*  182  Belmont  Road, 
Rochester  NY  14612, 

"WIRELESS"  CONTROL 
COAXIAL  RELAY 
One  coaxial  feedline  can  be  used 
for  two  antennas  with  Inline  Instru- 
ment's Type  105  Wide  Band  Switch 
ing  System  consisting  of  a  coaxial 
coupler  and  an  SPDT  coaxial  relay. 
The  coupler  causes  the  coaxial  cable 
to  conduct  both  the  rf  signal  and  the 
energizing  voltage  to  the  remote 
coaxial  relay,  permitting  one  of  two 
antennas  or  other  toads  to  be  selected 
at  their  source.  Power  capability  ts 
1250  Wans  CW  from  1.5  to  60  MHz, 
1000  Watts  CW  from  60  to  100  MHz 
and  750  Watts  CW  from  100  to  180 
MHz.  Other  features  include:  negligi- 
ble swr  and  insertion  loss,  weather- 
proof construction,  no  insertion  noise, 
and  10,000,000  switch  transfer  life 
expectancy.  Use  of  this  system  mini- 
mizes wind  resistance,  weathering  and 
ma intai nance  associated  with  multiple 
cables.  Price  is  S49.95  (1  system  I. 
Inline  Instruments,  Inc.,  Box  473, 
Hook  sen  NH  031  OS. 
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P.  0.  BOX  64783    DALLAS.  TEXAS  75206 

TERMS:  NO  COD'S.  Cash  or  money  orders  only.  Texas  Resi 
dents  add  5%  Sales  Tax.  Add  5S  of  total  order  for  postaqe  jnff 
handling.  Foreign  orders  add  10%.  Overseas  orders  —  US  funds 
only'  Phone  orders  welcome!  —  2 14/27  1-8423  in  DaUas.  Oalias 
customers;  we  offer  1  day  pick  up  service.  Can  271-8423  || 
you  have  lo  pay  for  ine  call  —  DON'T*  —  Use  our  loll  free  no. 
Orders  must  be  called  in  one  day  in  advance.  Pickup  between 
12— 5PM  on  weekdays  and  12— 3  PM  on  Saturday, 


[■'ifn^ij'i 

'    M  fit  fit    Jr  *      . 


CALL  OUR  TOLL  FREE  NUMBER 
1-800-527-2304 


3N201 

PROTECTED  DUAL  GATE  N-CHANNEL 
FET  FOR  LOW  NOISE,  VHF  PREAMP 
APPLICATIONS-    Only  $.80 


PLASMA  Discharge  Display 
By  National  Electronics 

12  DIGIT  DISPLAY .4"  character 

Neon  Orange  in  color 

Specs  Included      Only  $  .79 
Money  Back  Guarantee 


Complete  Power  Supply  Kit  for  above, 
including  P.C.  Board.XFMR,  and 
Instructions.     Only  $3.25 
Money  Back  Guarantee 


DIODES  BY  MOTOROLA 

2  1/2  AMP  1000  VOLT 
8  for  $1.00 

Limited  Quantity 


TRANSISTORS 

2N4400  6  /  $1.00 
2N5401  6  /  $1.00 
2N3055  .75 


12  hour  BASIC  Clock  Kit 

Includes: 

*  FCS8000 
3-1/2  DIGIT 
.80  in.  Char. 

*  FCS7010 

Similar  to  MK50380 
DIRECT  DRIVE  RADIO 
ALARM  CLOCK  CHIP 


*   1  CASE 
2-1/2"  high 


7" 
4" 


wide 

long 


PUNCHED 

for 
Display 


LM309K 
NE565 


$1.50 
1.00 


NE555 
LM3900 


.45 
.35 


FCM  7010 

4  DIGIT  DIRECT  DRIVE 
RADIO  ALARM  CHIP 
SIMILAR  TO  MK50380 
ONLY  $4.95 


VOLTAGE  REGULATORS 


LM340-6 
LM  340-8 
LM340-12 
Your  Choice  - 


LM340-15 
LM340-18 
LM  340-24 
Only  $  .85  ea. 


ALL  THIS 
ONLY  $9.50 
Specs  Included 


PROJECT  CASES 


(Order  by  number} 


ELECTROLYTIC  CAPS 


4700 

UF 

25VDC 

Axial     $  .79 

2200 

UF 

35VDC 

Upright  PC  Lead  $  .29 

1300 

UF 

15VDC 

Axial    $  .59 

1000 

UF 

25VDC 

Upright  PC  Lead  $  .29 

500 

UF 

10VDC 

Axial     $.19 

FND  359 

COMMON  CATHODE 

DIRECT  REPLACEMENT 

FOR  FND  70  BUT 

LARGER   .40  IN. 

CHARACTER 

Only  $  .90 

6  for  $4.95 


FCS  8000 

COMMON  CATHODE 
12  HOUR  3  1/2 
DIGIT  ARRAY 
Includes  AM/PM 
Indicator  and  Colon. 
.80  in.  character 
$4.95 


7400  .19  7411  .29 

7401  .19  7tJ3  .50 

7402  .19  7420  .19 

7403  .19  7430  .19  7440 


TTL 


7421 
74L04.29  7423 
7404  .19  7425 
7426 
7427 
7432 
7437 


7406 
7408 
7409 
7410 


.29 
-19 
.19 

.19 


19  7442 
39  7443 
30  7444 
27  7446 
19  7447 
34  7450 
39  7451 
7438  .39  7453 
7464 
7470 


.19  7472 
.65  7473 
7474 
7475 


.65 

.69 
.89 
.85 
24 
19 
.19 


25 
25 

.39 
.59 


7496  .89 
74100  $1. 


74123  .65 
74125  .47 
74141  .75 
74145  SI. 


7480  .49 


100% 
GUARANTEED! 

OR  YOUR  MONEY  BACK 


7485  95 

7490  .65 

7491  .75 
38   7492  .75 

7493  .70 

7494  .95 

7495  .75 


74154  SI. 

74161  .95 
74163 

SI. 10 
74164 

S110 


74174,95 
74175 

$1.80 
74180  .80 


74191 

SI. 25 
74192 

SI.  25 

74193  SI, 


74195  ,69 


CASE  1 

W-3" 
L-4  3/8 


** 


$1.40 


>^>v- 


':::.::::::■•,  &     »■•      - 


CASE  2 

$3.00 


W-4  7/8" 

L-3WW 

Slope  Front  —  % 


•  p 


CASE  3 

H-2%"  $3.40 

W-7" 

L-4" 

Slope  PrOnt-&" 


CASE  5 

H-W  S  .99 

W^2  7/8" 

L-2%" 


CASE  4 


'i,',*.*.". 


FOR  CUSTOM  BUILT  -  _,fi„      f  ■'-"- '-' "■"■*""■  ■ T 

CASES,  CALL  OUR  M—  »    '/0 

TOLL  FREE  NUMBER      W— 4  3/B" 
Alip  nk  ftboui  our  ,        _f, 

irbtKni  qunnnty  discounts.  *-      ** 


S2.50 


-i:" 


GUAPANTEBD!    CMOS       f0°% 


CD4001 
CD4002 
CD4007 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD401G 


.23 
,23 

.23 

m 

.49 

23 

23 

,45 

1,30 

1.10 

49 


CD4Qi7 
CD4018 
CO4019 
CD4021 
CD4022 
CD4023 
CO4024 
CD4025 
CO4027 
CD4028 
CD4029 


1.00 

1.20 

.40 

1 .20 
.95 
.23 
87 
.23 
.53 
,90 

1.20 


CO4030 

CD4035 

CD4040 

CD4041 

CO4043 

CD4044 

CO4049 

CO4050 

CD4051 

CD4052 

CD4053 


.40 

1.24 

1.35 

.85 

.73 

50 

.55 

.50 

1.45 

1.25 

2.25 


CD4056 
CD4060 
CO4066 
CD4071 

CD4076 
CD4098 
CD4512 
CD4516 
C04518 
CD4520 
CD4911 


1.80 

1.45 

85 

.23 

1.25 

1  65 

1,30 

1  75 

1  60 

1.60 

30 


CALL  OUR  TOLL  FREE  NUMBER  1  -800-527  2304 
FOR  QUANTITY  DISCOUNT  INFORMATION 


Biil  Pasternak  WA61TF 
1 4725  Titus  St.f  #4 
Panorama  City  CA  91402 


200 


lb.  Cookie 


-  -  microwave  repeater  control 


Each  repeater  owner  has 
his  own  favorite  way  to 

control  his  repeater,  be  it  an 
on-site  system  with  an  on-off 
switch  or  the  most  elaborate 
of  UHF  radio  systems.  In 
remote  con  trot  systems,  the 
two  most  popular  today  are 
UHF  radio  remote  and  tele- 
phone remote.  Both  have 
drawbacks  in  an  area  like  Los 
Angeles,  First,  the  majority 
of  our  repeaters  are  located 
atop  rather  large  mountains 
that  can  be  a  toll  call  away, 
and  calling  your  system  to 
activate  one  of  your  many 
remote  functions  can  become 


quite  expensive,  For  that 
reason,  UHF  remote  control 
has  become  very  popular  out 
here,  because  there  is  a  one 
shot  investment  and  that's  it. 
The  drawbacks  though,  can 
be  twofold.  In  Los  Angeles 
there  is  virtually  no  unused 
spectrum  available  on  the  450 
band  and  it  has  been  that  way 
for  many  years.  Obtaining  a 
clear  spot  for  a  control  link 
can  be  a  job  and  a  half.  So,  if 
a  system  already  has  an  allo- 
cation, why  change?  Security 
and  dependability  —these are 
the  key  reasons  for  Burt 
Weiner  K60QK's  decision  to 


install  a  point-to-point  micro- 
wave control  system  from  his 
home  in  the  San  Fernando 
Valley  (fondly  referred  to  as 
M Burt's  Pumpkin  Patch")  to 
his  repeater  in  the  KPFK 
transmitter  site  on  ML 
Wilson. 

For  many  years  Burt  has 

alternately  controlled 
WR6ABE  on  telco  lines  and 
UHF,  but  has  encountered 
the  drawbacks  previously  dis- 
cussed.  Finally,  upon 
acquiring  some  microwave 
equipment,  he  decided  to 
make  the  big  break  from 
tradition  and  install  the 
equipment  as  control  for  his 
system,  Another  reason  was 
the  pride  he  takes  in  the 
overall  quality  of  the  system 
itself.  To  listen  on  the  output 
and  then  alternately  switch  to 
the  input,  one  will  note  that 
many  of  the  repeated  signals 
out  of  ABE  sound  much 
better  than  its  receiver  is 
hearing.  A  look  at  the  re- 
peater itself  will  easily  ex- 
plain the  reason.  While  the 
receiver  and  transmitter  are 
quite  standard  early  vintage 
Motorola,  the  equipment 
between  them  is  state  of  the 
art  broadcast  quality*  Burt,  a 
broadcast  engineer  by  profes- 
sion, has  taken  a  lot  of  care 
with  the  audio  and  carefully 
processes  every  word  the  re- 


ceiver hears  before  the  trans- 
milter  gets  it.  His  technologi- 
cal wizardry  can  make  even 
the  raunchiest  signal  sound 
fairly  passable.  Since  ABE's 
site  also  functions  as  a  remote 
for  the  weekly  "Ml,  Wilson 
Repeater  Assn.  Amateur 
News  QST  Bulletin"  and  the 
audio  quality  via  the  telco 
lines  was  nothing  to  brag 
ahout  (and  since  he  was  quite 
familiar  with  the  improved 
quality  that  could  be  had  by 
feeding  the  "News  Service" 
to  the  transmitter  via  a  micro- 
wave link),  the  decision  to 
implement  was  made. 

The  accompanying  photo 
taken  on  Ml  Wilson  at  the 
"Pumpkin  Patch"  tells  part  of 
the  story.  Burt  and  his  com- 
patriots have  the  ability  to 
make  even  the  hardest  job  a 
labor  of  love  .  .  .  you  have  to 
love  what  you  are  doing  to 
truck  a  200  lb.  dish  up  a 
5000'  plus  mountain,  install 
it,  and  then  go  home  and 
climb  your  70*  tower  with 
another  200  lb,  dish. 

While  still  in  the  experi- 
mental stages  ,  eventual  I y 
WR6ABE  will  be  on  a  full 
time  microwave  control 
system  with  limitless  capa- 
bilities. At  any  rate,  it  is  at 
least  another  first  for  south- 
land open  repeaters  as  far  as 
we  know,  ■ 
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This  satellite  may  nevei 
riy,  but  it  docs  speak 
exactly  the  same  language  as 
the  weather  satellites  we 
presently  have  in  orbit.  There 
are  a  number  of  articles 
already  available  describing 
monitors  for  copying  these 
transmissions.1  Some  are 
complete  monitors  and  others 
describe  how  to  modify  your 
SSTV  monitor  to  add  this 
feature  for  a  very  small  fee. 
These  articles  also  describe 
the  different  set  of  standards 
used  by  this  service,  so  !  will 
touch  on  them  only  briefly, 
and  only  as  they  apply  to  this 
project. 

The  project  is  an  adapter 
that  goes  with  another  item 
by  Dr.  Robert  Suding 
W0LMD  in  the  July  1975  73 
Magazine ,  page  98.  This 
article  described  a  generator 
of  accurate  audio  tones  using 
a  crystal  limebase,  and  then 
TTL  ICs  to  divide  down  to 
the  required  audio.  By  using  a 
very  accurate  and  reliable 
(and  quite  inexpensive)  gen- 
erator like  this  to  feed  my 
adapter,  you  end  up  with  a 
gray  scale  generator  for  use  in 
setting  up  SSTV  monitors  to 
very  accurately  decode  and 
display  weather  pictures, 

The  standards  used  by 
these  satellites  very  briefly 
are:  L  The  transmission  to 
Earth  is  an  FM  modulated 
(approximately  10  kHz  devia- 
tion) carrier  in  the  135  MHz 
region*  2.  The  FM  modula- 
tion is  a  2400  Hz  tone.  This 
2400  Hz  tone  is  AM  modu- 
lated giving  picture  and  sync 
information  that  is  equal  to 
the  instantaneous  percentage 
of  modulation  -  0%  is  black, 
80%  is  white,  and  100%  is 
sync.  3.  The  sync  is  sent  just 
before  each  horizontal  line 
for  12.5  ms  (APT-satellite).  4, 
The  horizontal  rate  is  4  Hz  or 
1  line  every  250  ms  (APT).  5. 
The  total  picture  length  or 
vertical  scan  is  200  seconds 
for  800  lines  resolution 
(APT).  6.  The  aspect  ratio  is 
1:1  just  as  in  SSTV  trans- 
missions. The  articles  describe 
exact  times,  days,  fre* 
quencies,     and     information 


David  J,  Brown  W9CGI 
RR  5,  Box  39 
NoblesviUe   IN   46060 


Weather  Satellite 

Simulator 


-  -  do-it-yourself  satellite? 


required  to  copy  pictures  and 
are  highly  recommended 
reading  for  those  intending  to 
try.  These  standards  as  they 
apply  to  this  adapter  concern 
only  the  horizontal,  vertical, 
and  sync  information  and 
how  they  each  relate  to  i  he 
percent  of  modulation  and  its 
use  here. 

Where  to  Start 

I  believe  someone  once 
said  that  for  rabbit  stew  you 
first  need  a  rabbit!  In  this 
case  that  would  be  to  build 
the  W0LMD  generator.  Other 
stable  sources  could  be  used, 
but  this  unit  is  so  versatile  It 
is  more  than  worth  the  extra 
effort.  One  addition  is  sug- 
gested and  can  be  included  in 
the  original  generator  if  you 
choose,  by  using  the  1 2th 
position  of  the  rotary  switch 
marked  l" frequency  selector.1' 
This  would  be  a  good  addi- 
tion even  if  you  don't  build 
the  adapter,  since  it  gives  you 
a  very  good  source  of  2400 
H/  used  for  the  weather 
satellites.  If  you  have  an 
SSTV  monitor,  the  modifica- 
tions to  make  it  work  in 
"satellite  mode"  are  so  few, 
and  the  addition  of  a  2400 
Hz  position  to  the  generator 


so  easy,  thai  it  seems  silly  to 
do  without  either.  Further, 
the  2400  Hz  lone  is  also  very 
close  to  the  bandpass  edge 
present  SSB  filters  (2.5  kHz) 
and  should  prove  useful  for 
things  other  than  satellites. 

The  modifications 
required  to  the  W0LMD  gen- 
erator are  as  follows:  1,  Add 
one  more  7430  TTL  IC  to  the 
parts  required,  and  wire  it 
into  the  circuit  for  +5  V  and 
ground  fust  a*  the  other 
7430s  using  pins  14  and  7 
respectively,  2.  Wire  pin  I  to 
the  "frequency  selector'* 
rotary  switch  position  UL", 
the  12th  or  extra  position.  3. 
Wire  pin  8  (output)  to  pin  1 1 
of  the  7430  that  has  "1200" 
at  pin  1,  "2300"  at  pin  6,  etc. 
This  is  one  of  two  7430s  just 
before  the  7402,  and  has  +5 
V  wired  to  pin  I  t  in  the 
original  generator.  4.  The 
remaining  pins  decide  what 
frequency  causes  an  output 
to  occur  on  pin  8  of  your 
added  7430,  and  are  wired  to 
outputs  of  the  three  74193 
"countdowns/"  Pin  2  is  wired 
to  "1024",  pin  6  of  the  third 
74193.  Pin  3  is  wired  to 
"256",  pin  3  of  the  third 
74193.  Pin  4  is  wired  to 
64",   pin   6  of   the  second 


ii 


74193,    Pin    5    is   wired   to 

"16",  pin  3  of  the  second 
74193.  Pins  6,  11,  and  12, 
the  remaining  input  pins,  are 
wired  to  the  +5  V  bus.  When 
the  "frequency  selector1* 
switch  is  set  to  position  "L", 
a  24O0  Hz  output  results, 
This  is  the  extent  of  the 
modifications  if  all  you  wish 
is  a  2400  Hz  source  in  addi- 
tion to  the  original  fre- 
quencies, 

Generating  a  f'Gray  Scale" 
Satellite  Picture 

By  building  an  additional 
adapter,  the  added  2400  Hz 
tone  may  be  changed  into  a 
gray  scale  generator  signal. 
This  requires  only  a  few  more 
TTL  ICs,  and  is  quite  inex- 
pensive. For  setting  up  a 
monitor  for  accurate  presen- 
tation of  the  weather  pictures 
it  is  hard  to  top,  as  it  provides 
a  gray  scale  pattern  including 
the  Q%  black,  80%  white,  and 
100%  sync  signals  mentioned 
earlier. 

Since  the  adapter  requires 
an  unusual  clock  signal  as 
well  as  the  very  accurate 
2400  Hz  from  the  WflLMD 
unit,  a  complete  countdown 
chain  required  for  the 
satellite  reception  and  preseiv 
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pin  5  =  +5  V;  pin  10=  ground.  fC23  (7445):  pin  16  =  +5  V; pin  8  =  ground,  IC24  (7403):  pin 
14  =  +5  V;  pin  7  =  ground 


taiion  is  included  as  part  of 
the  adapter,  Build  it  in  its 
entirety  and  you  have  all  the 
timing  signals  required  for 
your  satellite  ground  station. 
The  2400  Hz  square  wave 
from  the  W0LMD  unit  enters 
the  adapter  unit  and  is  sent 
two  ways  (see  Fig,  1).  The 
Frrst  is  to  the  input  of  the 
gray  scale  generator  and  one 
pule  o1  a  switch  thai  allows 
straight  through  operations. 
The  second  is  to  a  countdown 
chain  of  dividers  that  ends  up 
providing  the  basic  signals  of 
1.6  and  4  Hz  used  for  hori- 
zontal scanning  on  each  of 
the  satellite's  two  modes. 
Included  in  this  slightly 
different  arrangement  of 
dividing  is  a  source  of  40  Hz 
(a  25  ms  period).  This  40  Hz 
signal  drives  the  7490 
counter,  IC22,  which  in  turn 
causes  IC23,  a  7445, 
decoder's  outputs  M0" 
through  **9M  to  go  low  for  a 
25  ms  period  each.  If  further 
gating  were  not  used,  this 
would  result  in  an  output 
from  Ql  emitter  of  ten  25  ms 
long  outputs.  The  7400, 
IC24,  is  added  to  cut  one  of 
these  outputs  into  two  12,5 
ms  periods,  These  three  ICs 
are  the  only  ones  that  really 
comprise  the  gray  scale  gen- 
erator, and  their  cost  at  going 
rates  is  approximately:  7490 
-  .76,  7445  -  U0,  and 
7403   -     .19,   for  a  total  of 


$2.05.    A   word    may   be   in 

order  here  about  Lhe  IC 
numbers  since  I  used  IC1  to 
IC16  for  the  original  W0LMD 
unit,  IC17  for  the  added 
7430  to  get  2400  Hz,  IC18  to 
IC21  for  the  time  base  count- 
down dividers,  and  then  IC22 
to  IC24  for  the  gray  scale 
generator.  Simple  as  that. 

While  the  diode  arrange- 
ment around  the  IC23 
outputs  may  not  be  unique,  I 
have  not  seen  it  elsewhere;  I 
frequently  use  it  to  make  up 
various  staircase  generators. 
With  the  added  IC24  gate, 
these  diodes  cause  a  5  level 
staircase,  first  descending, 
then  ascending,  for  the  posi- 
tions "0"  to  "8"  of  the  7445 
IC23.  The  staircase  is  formed 
as  follows:  T  Position  "0" 
going  low  through  nine 
diodes  (junctions)  causes  a 
voltage  of  approximately  9 
times  .6  V,  or  5,4  V,  at  the 
base  of  01  ■  For  25  ms  (one 
clock  period)  this  is  as  high  as 
the  base  of  01  can  go.  Mean- 
while, at  the  output  of  IC24, 
pin  3,  2400  Hz  transitions  are 
occurring  throughout  IC23's 
ten  clock  periods.  This 
Creates  or  allows  SO  cycles  ot 
2400  Hz  square  waves ,  0  to 
5.4  V  P-P,  to  occur  at  the  base 
of  Ql.  Allowing  for  the  one 
,6  V  drop  across  01  from 
base  to  emitter,  these  2400 
Hz  square  waves  become  0  V 
to  4,8  V  P-P.   Assume  for  a 


moment  a  0  V  to  6  V  maxi- 
mum output  from  Ql,  and 
the  0  V  lo  4.8  V  square  wave 
would  represent  80%  of  that 
figure;  thus  we  will  call 
position  "0"  the  "white" 
leveL 

Without  completely 
repeating  al!  ot  this,  going  to 
position  "I"  on  IC23  causes 
two  less  diodes  in  the  IC23  to 
Ql  path.  This  means  1.2  V 
less  maximum  at  the  base,  or 
4.2  V.  IC24,  pin  3,  causes 
another  60  cycles  of  2400  Hz 
of  0  V  to  4.2  V  at  the  base, 
and  0  V  to  3.6  V  at  Ql 
emitter.  This  is  60%  of  6  V  or 
a  "gray"  shade. 

For  position  "2",  two  less 
diodes,  0  V  to  3.0  V  Ql  base, 
and  0  V  to  2.4  V  Ql  emitter 
for  a  40%  "gray"  shade. 
Position  "3",  two  less  diodes, 
0  V  to  1.8  V  Ql  base,  and  0 
V  to  1 .2  V  Ql  emitter  for  a 
20%  "gray"  shade.  Position 
"4",  three  less  diodes  (to  be 
certain  01  goes  off),  0  V  at 
Ql  base,  Ql  off,  0  V  and  no 
2400  Hz  at  Ql  emitter  for  a 
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0%  black.  Position  "5"  is  the 
same  as  "3"  by  adding  diodes 
back  in.  Position  "6"  is  the 
same  as  "2",  "7"  the  same  as 
"T,  and  "8"  the  same  as 
"0". 

Position  ,J9"  is  somewhat 
different  to  allow  two 
features.  One,  it  was  desired 
to  retain  the  same  12.5  ms 
wide  sync  as  is  present  from 
the  satellite,  such  thai  any 
time  dependent  circuits  in  the 
monitor  would  not  see  an 
artificially  long  (25  ms)  sync 
signal.  Two,  since  the  period 
had  to  be  divided  in  half  to 
get  the  12.5  ms  sections,  it 
was  felt  that  the  second  half 
would  be  used  for  sync,  thus 
causing  it  to  occur  just  before 
the  next  horizontal  line  as  in 
the  satellite.  Further,  the  first 
1 2,5  ms  section  is  made  a  0% 
or  black  signal.  This  means 
presented  on  the  screen  will 
be  9VS  bars  going  from  white 
to  black  to  while,  and  a  half 

bar  of  black.  This  allows  a 
bright  white  to  afign  the  left 
edge  of  the  picture  on  the 
screen,  and  a  good  hard  white 
to  black  transition  at  the 
right  to  check  your  ampli- 
fiers, beam  switches,  etc.,  for 
speed  and  absence  of  "ring- 
mg. 

In  order  to  accomplish  this 
section  "9"  division  into  two 
12.5  ms  periods,  simple 
gating  is  used.  IC24  is  a  quad 
2  input  gate  IC  that  has  un- 
committed collector  tran- 
sistors for  outputs.  While  this 
is  not  really  a  requirement  at 
outputs  on  pins  10  and  6, 
since  they  work  into  more 
TTL  logic,  it  is  necessary  for 
the  outputs  on  pin  3  and  11 
for  two  reasons*  The  first  is  a 
TTL  rule  regarding  the  direct 
connection  of  two  TTL 
device    outputs  having  com- 
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milted  outputs  a  no-no! 
Secondly,  and  more  impor- 
tantly in  this  case,  we  want 
the  base  of  Q1  to  go  all  the 
way  up  to  6.6  V  when  not 
being  acted  on  by  1C23„  or 
IC24  outputs  pins  3  or  1  1 . 

Following  the  gating  of 
1C24,  the  40  Hz  clock  rate 
enters  all  the  time  on  pin  4. 
This  would  cause  12.5  ms 
high  and  12.5  ms  low  outputs 
at  pin  6  if  pin  5  were  high, 
and  a  steady  high  at  pin  6 
when  pin  5  is  low.  Pin  5  is 
tied  to  pin  10  of  IC24.  Pin  10 
also  ties  to  pin  13.  By  putting 
pins  8  and  9  together,  the 
8-90  0  gate  is  used  as  an 
inverter.  The  inputs  8-9  are 
wired  to  position  H9"  of 
IC23,  and  thus  are  high 
except  when  IC23  is  in  posi- 
tion "9'\  The  low  that  occurs 
at  pin  10  disables  both  the 
4-5-6  and  11-12-13  gates  of 
IC24  by  holding  at  least  one 
input  low  and,  therefore, 
their  outputs  at  a  fixed  high. 

When  position  "9"  is 
reached,    it  is  the  fall  from 


high  to  low  of  the  40  Hz 
clock  signal  that  causes  this, 
and  thus  the  low  portion  of 
the  40  Hz  is  on  pin  4  of  IC24. 
A  low  from  position  "9", 
inverted  through  the  8-9-10 
gate  to  a  high  at  pin  13  half 
enables  the  11-12-13  gate.  A 
low  at  pin  4  keeps  pin  6  high 
and  also  pin  12  high,  causing 
a  low  at  pin  I  I .  This  low 
turns  off  Q1 ,  and  a  0%  black 
is  present  for  1 2.5  ms+  When 
the  high  part  of  the  40  Hz 
clock  comes  along  and  makes 
pin  4  high,  then  pins  6  and  12 
go  low  and  pin  11  now  goes 
high.  Since  the  base  of  Q]  is 
not  held  down  during  this 
12,5  ms  period  by  either  gate 
11-12-13  or  IC23,  only  gate 
1-2-3  affects  it.  As  such,  30 
cycles  of  2400  Hz  square 
waves  at  0  V  to  6,6  V  P-P 
appear  at  Q1  base.  This  is 
then  0  V  to  6.0  V  at  01 
emitter,  or  100%,  namely 
fclsyncM! 

You  should  see  by  now  it 
takes  longer  to  explain  the 
adapter  than  to  build  it  and 


get  it  running  combined. 
Also,  it  may  have  occurred  to 
you  that  any  accurate  2400 
Hz  into  the  adapter  will 
accomplish  the  same  result, 
Quite  true!  I  happened  to 
build  the  W0LMD  unit  first;  I 
have  been  having  a  ball 
finding  out  the  many  uses  for 
it,  so  I  used  it  here.  It  is  great 
—  and  accurate  and  it  just 
was  not  worth  the  trouble  of 
building  another  2400  Hz 
source  whose  accuracy  I 
could  not  trust  as  much 
(non-crystal  source,  etc.). 

An  SASE  will  get  all  the 
help  I  can  give  on  the  gray 
scale  generator  or  the  new 
timebase,  but  questions  on 
the  monitor  or  the  articles 
contained  in  the  references 
should  go  to  the  respective 
authors,  since  In  those 
portions  of  my  ground 
station  I  only  copied  their 
work  and  mine  worked  fine 
the  first  time.  This  way  they 
are  more  apt  to  be  familiar 
with  any  problems  you  are 
having  than  I  would  be.  The 
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Note:  While  giving  the  unit 
adapter  its  final  checks  and 
preparing  this  article,  some 
additions  crept  in,  and  are 
noted  in  Fig.  2  The  output 
here  is  a  square  wove,  as  in 
my  previous  RTTY  and  SSTV 
adapters,  and  should  be  run 
through  a  like  filter.  The 
K4EEU  Filter  used  there 
works  just  fine  and  can  be 
used  here,  so  I  include  it  in 
Fig.  2  Bert's  fitter  appeared 
in  Ham  Radio,  July  1973,  p, 
6,  for  those  who  care  to  see 
its  original  use. 
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It   is  common   knowledge 
that  heating  bills  can  be 

reduced  by  setting  the  heat 
lower  at  night.  As  a  matter  of 
fact,  most  heating  engineers 
will  tell  you  that  a  savings  of 
up  to  16%  can  be  realized  by 
lowering  the  nighttime 
temperature  in  a  home  by  10 
degrees  Fahrenheit  for  at 
least  8  hours  every  day  during 
the  winter  heating  season. 
While  it  is  very  easy  to  use 
your  index  finger  to  push  the 
thermostat  back  10  degrees 
every  night,  this  manual 
method  does  not  turn  out  lo 
be  very  reliable.  Either  some- 
one forgets  or  the  attitude  of 
"I'm  not  getting  up  in  the 
cold  to  turn  up  the  heat'1 
seems  to  prevail.  Thus,  the 
use  of  an  automatic  "day/ 
night"  type  of  thermostat  is  a 
better  way  to  cut  down  on 
heat  bills.  This  type  of 
thermostat,  however,  is 
usually  rather  expensive 
($50-75)  and  must  be  used  in 
place  of  each  thermostat  in 
i he  house.  In  a  dwelling  with 
multiple  zones  and  multiple 
thermostats,  this  can  be  quite 
expensive. 

This  article  describes  a 
"day /night"  heating  control 
which  will  automatically  turn 
the  heal  down  at  night  and 
back  up  again  in  the  morning. 
While  this  device  sounds  like 
a  "day /night"  thermostat,  it 
is  different  in  that  it  connects 
to  the  24  V  ac  electrical 
system  of  the  furnace  and 
will  control  all  of  the 
thermostats  in  a  typical 
house.  It  is  easy  and  economi- 
cal to  build  and  can  be 
installed  quite  simply  on 
either  a  hot  water  or  hot  air 
heating  system.  It  has  been 
designed  so  that  an  inex- 
perienced   experimenter    can 
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An  Automatic 
Thermostat 


-  -  saves  10%  on  your  fuel  bill 


build,  install,  and  maintain  it. 

Principles  of  Operation 

A  typical  heating  system 
has  a  circuit  diagram  similar 
to  the  diagrams  in  Figs.  2  and 
3.  Note  that,  in  these 
diagrams,  all  thermostats  have 
one  side  connected  to  a  com- 
mon point  or  common  wire. 
The  entire  heating  system 
(except  for  the  control  for 
hui  water  reservoir)  is 
disabled  if  the  connection 
between  the  24  V  ac  transfor- 
mer and  this  common  point  is 
broken.  The  "day /night1 ' 
heating  control  has  a  117  V 
ac  relay  connected  to  a  cyclic 
timer.  The  "normally  on" 
contacts  of  this  relay  are  used 
to  provide  the  connection 
between  the  transformer  and 
the  common  point,  At  night, 
when  it  is  time  to  set  the  heal 
back,  the  timer  turns  on  the 


117  V  ac  relay  breaking  the 
nnection  between  the 
thermostats  and  the  trans- 
former disabling  the  heating 
system. 

When  I  was  building  my 
first  unit,  I  asked  a  neighbor 
who  was  a  heating  engineer  if 
there  was  any  reason  why  I 
should  not  let  the  house  gel 
as  cold  as  possible  during  the 
night.  His  answer  was  a 
definite,  "Yes,  there's  a  very 
good  reason/1  It  turns  out 
that  a  very  complex  relation- 
ship  exists  between  the 
outside  temperature,  the 
day  /night  setback  tempera- 
ture differential,  and  the 
amount  of  fuel  needed  to 
bring  the  house  up  to  temper- 
ature the  next  day.  Because 
of  this  relationship,  there  is 
an  optimum  "setback" 
temperature,  which  for  the 
average    house    is   about    10 


This  project  is  a  perfect  opportunity  to  use  your  skills  to  make 
a  few  dollars  on  the  side.  This  easily  built  thermostat  can  he 
sold  to  friends  and  neighbors  and  installed  by  you.  -  Ed. 
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degrees  for  a  maximum 
savings  of  1 6%.  If  you  exceed 
this  setback  temperature  by 
very  much,  your  savings  will 
decline  and  it  is  possible  to 
reach  the  point  where  you  are 
ultimately  using  extra  fuel 
rather  than  saving  fuel.  For 
this  reason,  an  additional 
thermostat  was  included  in 
the  system  to  provide  an 
overall  nighttime  temperature 
for  the  house.  This  additional 
thermostat  uses  the  24  V  ac 
transformer  ow  the  furnace 
for  power  and  is  connected  to 
a  24  V  ac  relay.  This  thermo- 
stat is  set  at  a  lemperalure 
which  is  10  degrees  less  than 
the  daytime  temperature. 
When  the  house  temperature 
falls  below  this  nighttime 
setting,  the  ihermostat  closes, 
turning  the  24  V  ac  relay  on* 
Since  the  power  leads  for  the 
1 1 7  V  ac  relay  go  through  the 
normally  closed  contacts  of 
the  24  V  ac  relay,  the  117  V 
ac  relay  will  be  inactivated 
and  the  system  will  go  back 
to  normal  At  this  point,  all 
of  the  daytime  thermostats 
take  control  and  call  for  heat 
as  required.  When  the  temper- 
ature rises  above  the  night- 
time temperature,  the  heating 
system  is  once  again  disabled. 

Note  that  the  nightime  ther- 
mostat does  not  turn  on  all 

zones     automatically     but 

merely     puts     the     heating 

system   back   to  daytime  or 

normal.    This    was  done   to 
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Fig.  2.  Typical  hot  water  heating  system. 


allow  a  given  maximum  tem- 
perature in  a  particular 
zone  and  to  permit  a  zone  to 
be  turned  off.  If  a  zone  is 
turned  off  during  the  day,  it 
will  not  be  activated  at  night 
by  this  system,  I  wanted  this 
feature  for  my  own  house 
where  the  basement  zone  is 
off  except  for  rare  occasions. 
If  I  had  used  the  nighttime 
thermostat  to  turn  on  all 
zones,  I  would  be  wasting 
heat  in  the  basement. 

Construction 

Simple,  quick  construction 
was  one  of  the  design  goals  of 
the  system  since  many  neigh- 
bors expressed  interest  in  this 
device  and  contemplated 
building  it  for  their  homes. 
Reliability  was  another  goal, 
since  few  of  the  neighbors 
had  an  electronics  back- 
ground and  thus  could  not 
troubleshoot  the  system 
should  a  malfunction  occur. 
Consequently,  parts  were 
chosen  on  the  basis  of  ease  of 
construction  and  reliability, 
rather  than  on  a  minimum 
cost  basis.  Those  readers  with 
a  good  junk  box  and  elec- 
tronics knowledge  can 
improvise  and  substitute, 
possibly  saving  a  few  dollars 
here  and  there. 

I  might  mention  that  an  all 
solid  state  version  of  this  unit 
was  built  and  tested;  how- 
ever, since  it  was  not  totally 
reliable  and  was  expensive  to 
build,  it  was  abandoned.  It  is 
difficult  to  beat  the  relay  in 
regard  to  reliability  and  cost. 

A  small  metal  box  with 
dimensions  of  3"  x  4'1  x  5" 
or  larger  is  used  to  hold  the 
two  relays.  Top  mounting 
sockets  are  used  for  the  relays 
so     that     it     will      not     be 


necessary  to  punch  large 
holes  in  the  box.  A  small 
quarter  inch  electric  drill  and 
a  screwdriver  are  the  only 
tools  needed  for  the  project. 
After  assembling  the  unit, 
both  the  timer  and  the  con- 
trol unit  are  mounted  on  a 
wooden  board  which  can  be 
nailed  to  the  cellar  wall  or 
any  other  convenient  place. 
I  originally  mounted  lights  on 
the  box,  but  since  they  have 
no  real  value  and  add  un- 
necessarily to  the  cost  of  the 
unit,  they  were  omitted  in  all 
subsequent  units.  Hence  the 
circuit  has  no  lights  shown. 

All  connections  made 
inside  the  box  are  brought 
out  through  a  W  grommet  in 
a  VS"  hole.  Connections 
should  be  labeled  as  shown  in 
Fig.  1,  using  masking  or 
adhesive  tape. 

The  timer  used  is  a  heavy 
duty  industrial  timer  and  is 
very  inexpensive  for  its 
quality.  If  you  wish  to  cut 
corners,  you  may  substitute 
the  Sears  #34H6442,  which 
sells  for  about  $7.00  in  their 
catalogue. 


Installation 

Install  the  nighttime  ther- 
mostat in  a  central  part  of  the 
house.  Do  not  mount  the 
thermostat  on  an  outside  wall 
or  a  wall  that  gets  cold.  Use 
twisted  pair,  solid  thermostat 
wire  or  equivalent  for  the  run 
from  the  thermostat  to  the 
control. 

After  the  control  box  and 
timer  are  mounted  on  the 
board,  connect  the  timer  and 
control  together  as  shown.  (If 
you  use  a  timer  other  than 
the  Tork  timer,  then  connect 


the  117  V  ac  timer  leads  to 
the  terminals  marked  "load" 
on  the  timer,)  Plug  the  timer 
into  an  outlet  and  test  the 
unit  as  follows:  Throw  the 
lever  in  the  timer  to  "on"  and 
the  117  V  ac  relay  should 
pull  in.  Throw  the  lever  to 
"off  and  the  relay  should 
drop  out.  Unplug  the  timer, 
cut  the  wire  going  from  the 
"common  thermostat  point'1 
to  the  transformer,  and  con- 
nect the  two  ends  to  the 
control  box  leads  marked 
"day  therms."  Turn  on  one 
of  the  thermostats  in  your 
house  and  the  heat  should  go 
on.  Leave  the  thermostat  oh, 
plug  the  timer  in  and  turn  the 
lever  to  "on."  The  heat 
should  go  off.  Connect  the 
leads  marked  "24  V  ac"  to 
the  24  V  ac  transformer  and 
connect  the  "night  therm*1 
leads  to  your  night  thermo- 
stat, Turn  the  timer  on  so 
that  the  1 1  7  V  ac  relay  turns 
on.  Turn  the  nighttime  ther- 
mostat to  ten  degrees  or  so 
below  the  actual  house 
temperature.  The  heat  should 
stay  off.  Click  the  night  ther- 
mostat on.  The  relays  should 
click  and  the  heat  will  goon. 
At  this  point  the  system  is 
installed  and  ready  for  opera- 
tion. 

Note  that  all  connections 


should  be  made  with  the 
appropriate  circuits  de-ener- 
gized. Never  work  on  a  "live" 
circuit.  When  making  connec- 
tions to  the  24  V  ac  trans- 
former,  be  sure  that  the 
circuit  to  the  furnace  is 
turned  off.  In  some  cases,  it 
may  take  two  to  three 
minutes  for  the  heat  to  come 
on  due  to  inherent  delays  in 
the  controls  for  the  furnace 
and  the  zone  valves. 

Operation  and  Use 

In  our  household,  the 
timer  is  set  so  that  the  heat  is 
turned  off  Yi  hour  before 
bedtime  and  turned  on  Vi 
hour  before  rising.  With  these 
settings,  our  house  remains 
comfortable  before  going  to 
bed  and  warms  up  before 
rising,  In  cases  where  we  will 
be  staying  up  late  beyond 
normal  bedtime,  we  merely 
turn  the  nighttime  thermostat 
way  up  until  it  "clicks  in." 
This  puts  the  system  back  to 
normal  without  having  to 
change  the  timer.  In  this  case 
we  turn  the  thermostat  down 
before  retiring  and  the  night- 
time system  takes  control. 

It  should  be  noted  that 
when  you  set  the  trippers  on 
your  timer,  the  trippers  are 
set  to  turn  "the  control  on" 
and  "the  control  off/'  This 
corresponds  to  disabling  the 
thermostats  and  enabling  the 
thermostats.  In  cases  where 
no  one  is  at  home  because  of 
school  or  work,  additional 
trippers  may  be  added  to  turn 
the  control  on  at  8:30  am 
and  off  at  4  pm  or  any  other 
time.  By  doing  this,  the 
heating  system  would  be  in 
"nighttime"  mode  from  8:30 
to  4.  In  this  example,  an 
additional  fuel  savings  would 
occur  for  7)4  daytime  hours. 
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CONTROL 


Fig.  3.  Typical  hot  air  heating  system, 
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Recommended  Parts  List 

Quantity 

Description 

Supplier 

Approx,  Cost 

1 

120  V  ac  relay 
Line  Electric  Co. 
Model  MKH2A 

or 

Hatry's 

$6.50 

HIC  1t5  Vac 

See  notes 

See  notes 

Model4SLRP-215 

1 

24  V  ac  relay 
Line  Electric  Co. 
Model  MKH1A 

or 

Hatry 

Hl-G,  26.6  Vac 

See  notes 

See  notes 

Model  4SLRP-126 

Sockets  for  Line  Electric 

Hatry 

6.00  (3.00  ea. J 

Co,  relays  -  Potter  and 

Brumfte1d#27El22 

or 

Hl-G  ^SLRP 

See  notes 

See  notes 

1 

Tork  Time  Switch 
Model  1101 

or 

Graybar 

14.00 

Sears  ^34H 5870 

Soars 

14.00 

or 

Sears  #34H 6442 

Sears 

7,00 

1 

Thermostat 
Sears  #42H9235 

Sears 

14.00 

Thermostat  wire 

Sears 

1.35/35' roll 

as  required 

Sears  ^»2H9151 

Notes  to  Parts  List 

Prices  given  may  fluctuate,  and  do  not  include  shipping  and  taxes. 

The  Hl-G  relays  shown  as  alternates  are  very  high  quality  hermeti- 
cally sealed  relays.  They  are  recommended  if  you  have  means  for 
cutting  the  two  required  1-3/32"  holes  and  don't  mind  doing  a  bit  of 
metal  work  to  get  them  mounted.  Write  to  the  manufacturer  to  get  the 
address  of  the  nearest  distributor  and  the  current  price. 

The  Line  Electric  Co.  relays  are  not  hermetically  sealed  but  do  have  a 
dust  cover. 

Distributor  addresses:  Hatry  Electronics,  500  Ledyard  St.,  Hartford  CT 
06114;  Graybar  Electric  Co.,  Inc.,  231  Newfield  Ave,,  Hartford  CT 
06105;  Hl-G  Incorporated,  Spring  St.  and  Route  75,  Windsor  Locks  CT 
06095. 


Additional  trippers  cannot  be      timer  noted  in  the  parts  list. 
added     to     the     inexpensive  This     system     has     been 


working  for  several  years 
now  and  has  saved  us  a  real 
10%  in  fuel  utilization.  We 
are  quite  pleased  with  the 
system;  however,  I  will  admii 
that  it  did  take  a  while  to  gel 
used  to  it.  First  of  all,  the 
bedroom  does  get  cold  at 
night,  which  means  that  we 
had  to  learn  to  sleep  with 
three  blankets  and  a  quill. 
Second^  visiting  the  "head"  in 
the  middle  of  the  night  can 
be  a  chilling  experience. 
Third,  the  temperature 
throughout  the  house  at  night 
is  not  as  uniform  as  when  the 
system  is  in  normal.  This  is  of 
little  consequence  since  you 


should  be  asleep  at  this  time. 
Very  obviously,  the  advan- 
tage  of   this  system   is  fuel 
savings    for     the     individual 

homeowner.  It  would  not  be 
unreasonable  to  save  twice 
the  cost  of  the  unit  during 
the  first  winter.  From  the 
savings  that  our  family  is 
seeing  right  now,  we  may  do 
considerably  better.  Aside 
from  the  savings  experienced 
in  the  individual  household, 
this  unit  could  have  an 
impact  on  nationwide  fuel 
economy  if  it  were  used  on  a 
national  basis,  it  could  help 
us  conserve  our  scarce 
national  fuel  resources.  ■ 


M      .**-■.• 


«m 


moroROLR  owners 
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,P 


master  charge 


400  CHANNEL  HT-220  SYNTHESIZER 

ll  yiuJ  had  to  purchase  4tMJ  transmit  and  400 
receive  crystals  from  Motorola,  vou  could 
spend  $14  00  each  or  S11 ,200100  But  from 
Communications  Electronics,  you  can  gel  our 
CE2001,  2  meter  synthes^er  module  and 
totally  eliminate  exf^eitsive  crystals  Original- 
ly designed  by  WA4DSV  and  greatly 
improved  by  The  Portable  Clink,  the  CE2001 
frequence  synthesi/er  module  will  give  you 
implete  2  meter  coverage  from  146  000 
MM/  to  147.995  MHz  in  S  KHz  steps 
including  built  in  repeater  offsets  of  plus  or 
mmu>  Ml)  KH/  and  simplex  operation 
Spurious  outputs  over  4^  DM  down  and 
frequency  stability  bettei  ihan  0  002%  Not  a 
kit,  but  a  complete  synthesizer  module 
specifically  designed  for  your  Motorola  omni 
PL  length  HT-220  transceiver  We  offer  you  d 


completely  wired  synthesizer  mounted  In  an 
omm  frame  and  a  back  cover  with  the 
frequency  selection  switches  installed  fur 
only  $299,95  Extensive  detailed  installation 
instructions  make  our  synthesizer  module 
easy  to  install,  but  if  you  prefer;  O  will 
install  it  on  your  working  omni  PL  length  18 
watt  HT220  for  $149.95  more  We  can  modify 
any  VHF  HT220  for  our  synthesizer  and  give 
\ou  a  30  day  guarantee  To  order  your 
completely  wired  &  tested  synthesizer 
module,  call  our  toll  free  U.S.A.  24  hour  order 
&  information  line  H0O- 521-4414  Outside 
USA  St  Michigan  24  hour  phone  (313) 
1 '04-4441  Money  order  or  charge  card  on  mail 
orrjers  for  immediati  shipmeni  Dealer 
inquiries  invited  Michigan  residents  add  tax 
I  orejEjn  order ^  invited.  For  engineering 
advice,  call  after  f.  IX)  P.M    EST 


Toll  free  U.S.A.  24  hour  order  &  information  line  800-521*4414.  Outside  U.S.A.  <&  Michigan  24 
hour  phone  313-994-4441  Certified  check  or  charge  card  on  mail  orders  for  immediate 
shipment  Deafer  inquiries  invited.  Michigan  residents  add  tax.  Foreign  orders  invtted.  Calf 
toft  free  or  write  for  your  free  complete  catalog  &  specifications.  Satisfaction  guaranteed  or 
your  money  back.  For  engineering  advice,  call  after  6:00  P.M.  E.5,  7. 


TM 


COMMUNICATIONS  ELECTRONICS 
P.O.  BOX  1002    DEPT.  2  D 
ANN  ARBOR,  MICHIGAN  48106 


CALL  TOLL  FREE 
800-521-4414 

or 
313-994-4441 
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The  Heath   IO-1G2  scope 
kit  appears  to  be  one  of 

the  "belter  buys  for  the 
money/'  The  30  mV  vertical 
sensitivity,  80  nanosecond 
rise  time,  and  5  MHz  fre- 
quency response  seem  to  fill 
the  bill.  Actually,  the  vertical 
response  is  adequate  for 
viewing  15  MHz  or  higher 
signals  with  sufficient  trace 
height  to  be  usable.  Assembly 
is  on  four  main  circuit 
boards:  vertical,  horizontal, 
sweep,  and  power  supply. 
The  finished  unit  is  unclut- 
tered! internal  adjustments 
are  no  problem,  and  most 
components  are  easily  ser- 
viced. 

Critical  power  supply 
voltages  are  zener  regulated,  a 
fact  which  contributes  to  the 
operational  stability  after 
warm-up.  The  power  trans- 
former, which  is  double 
shielded,  and  circuit  board 
layout  result  in  a  trace  like 
those  drawn  in  textbooks. 

The  initial  alignment  and 
internal  adjust  me  ntsf 
although  not  difficult,  must 
be  performed  as  directed.  An 
accurate  VOM  or  VTVM  is 
the  only  equipment  needed. 
During  this  alignment,  one 
wishes  he  had  a  screwdriver 
with  a  ten  to  one  drive.  How- 
ever, with  a  light  touch,  the 
desired  results  can  be 
achieved. 

Heath  states  that  vertical 
drift  during  warm-up  "for  the 
first  half  hour  or  so"  is  to  be 
expected.     Experience     with 


Waiter  W+  Pinner  WB4MYL 
7304  Lorenzo  Lane 
Louisville  KY  40228 


Mod  for  the 


Heath  10 -102  Scope 


-  -  faster  warm-up 


two  of  these  units  was  as 
follows:  From  a  cold  start  at 
70°  F,  the  trace  was  com- 
pletely off  the  screen  for  the 
first  ten  minutes.  After  ten 
minutes,  the  trace  appeared 
at  the  top  of  the  CRT  and 
drifted  downward  for  35 
minutes,  at  which  time  it 
stabilized  and  no  further  drift 
was  noted  over  several  hours 
of  operation.  For  someone 
who  turns  on  the  instrument 
and  intends  to  use  it  alt  dayr 
this  may  not  appear  as  a 
problem.  My  use  is  on  an 
intermittent  basis  and  I  found 


juggling  the  vertical  position 
control  inconvenient.  The 
addition  of  four  simple  heat 
sinks  produced  two  improve- 
ments: 

1)  A  usable  trace  on 
the  screen  in  3  to  4 
minutes, 

2)  A  completely  stable 
trace,  without  touching 
the  position  control,  in 
1  2  to  15  minutes. 

Two  heal  sinks  (Fig.  1 ) 
were  made  from  1/8  in.  alu- 
minum and  attached  to  the 
vertical  output  transistor  heat 
sink  tabs  as  shown.  The  tops 
of  these  sinks,  which  were 
bent  90° ,  may  be  secured  to 
the  CRT  shelf  with  standoff 
insulators  or  RTV  cement. 
Two  additional  heat  sinks,  1 
in.  by  1  in.p  were  attached  to 


the  driver  transistors  with  a 

small  wrap-around  wire. 

Heath  incorporates  a  1 
volt  peak  to  peak  calibrating 
signal  at  a  front  panel  jack.  I 
personally  prefer  a  square 
wave  calibrating  signal  and 
incorporated  the  circuit 
shown  in  Fig.  2-  This  cali- 
brator provides  a  clipped  sine 
wave  signal  of  .1  V,  1  Vp  and 
10  V.  Three  pin  jacks  were 
added  next  to  the  vertical 
input  ground  jack,  to  bring 
these  signals  to  the  front 
panel  from  the  circuit  which 
was  mounted  on  the  cover  of 
the  power  supply  transformer 
using  existing  screws. 

All  things  considered;  I 
feel  you  will  find  this  instru- 
ment a  worthwhile  addition 
to  your  test  bench  and  a 
pleasure  to  use.  ■ 


2001: 


C  12V      -J-* 

c— a,       Jiov 


— © 

8.910'.; 


10  V 


— ©    iv 

9901: 
— 0     IV 


1001] 


rrrr 


Clipped  fine 
Calibrator 


Fig.  7. 
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YOU  raft&ISD  S 


JUNE  63.  Surplus  lssm»     DMO  2  Beacon  Txon 

220,  Increasing  AHC-2  transceiver  select  ivity, 
PE  07A  pwr  supply  conversion,  BC-348  band- 
spread,  inductance  better,  converting  &C  230 
tx,  beginner's  rjc  using  BC-453,  recvr  motor- 
tuning,  transistor  cvv  monitor,  BC  442  ant  relay 
conversion,  mobile  loading  coils.,  incr  sating 
Twoar  selectivity,  TV  with  the  ART  26  1*. 
TRC-B  rx  On  220.  ARC  5  bf  rs  flr  tx.  ARC  3  is 
on  JM. 

AUG  63.  Rettery  np  BM  stn,  diode  noise  g+jn. 
vrdeo  modulation,  magic  T  R  switch,  ant  gain, 
halo  mods,  cw  break  in,  VEE,  beam  design,  coax 
losses,  RF  wattmeter,  TX  Tube  Guide,  diode 
pwr  supply.  "'  Lunchbax"  squelch,  SW  R  expfan 
ation.  vertical  ant  info,  info  on  Wmdorn  ant. 

OCT  63,  WBFM  transcetvar  ideas,  HF  propaga 
tion,  cheap  fpne  patch,  lemoie  tuned  Vjicji 
constitution  hints,  ant  c&upier,  $5  Vertical, 
filament  xformar  construct  ion.  2IV1  nuvisTOi- 
converter,  Lafayette  HE  -35  mods,  Buyer's 
■Guide  to  Rk  &  Tx.  product  detector,  novel 
Hi  C  VFO.  radio  astronomy,  panadaptor  "it" 
converter,  compact  mike  amp: 

FEB  64.  2M  multichannel  exciter,  rx  design 
ideas,  ma|ic  t/r  switch,  loudspeaker  enclosures, 
40M  2W  th,  look  at  test  equipment,  radio 
grounds,  4QrVI  ZL  Special  ant.  neutralization 

MAY  67.  Quad  Issue:  433  Quad  quad  quad, 
expanded  HF  quad,  Two  el  quad,  miniquad; 
40M  quad.,  quad  experiment^  half-quad,  three 
el  quad,  20M  quad,  tiltoyer  quad,  easy -to -erect 
quad.  Quad  Bibliography,  FET  vfo,  tube 
irrjubfesTiooting,  HE  dummy  toed,  iand--r 
standing  "dB,"  HF  S£97cvv  rx.  geom et r ic  cir 
cuit  design,  G  Sf3  201  tranfccaiv*.  FET  converter 
for  10  2GM,  i>i  pass  rx  filters. 

JULY  67,  VE  ham  radio,  VEffl  bams,  dib 
adaptor,  home  brew  lower,  transistor  design, 
'39  Wo<l(I"i  Fall  tjnd  prone  ant,  G42TU  beam, 
SSTV  monitor.  UHF  PET  preamos,  IC  '*\V' 
Strip,  vertical  ant,  VHF/UHF  dipper,  tower 
hints,  scope  mon  itor  i  rig,  oiiRrannrj  desk,  5-1_ine 
crossoand.  hisrhool  ham  Club.  Heath  HR  10 
mods. 

OCT  67.  hF  solid  statfl  rx.  rugged  rotator, 
designing  slug  tuned  col  It,  FET  converter. 
SSTV  pix  gen,  VHF  log-paripdics,  rotatable 
dipole,  gamma-match  cap,  old-time  dsing. 
modern  dx  ing. 

JUNE  68,  Surplus;  Issue-:  Transformer  tricks, 
BC  1206-  rx,  APS  13  ATV  tx.  low  voltage  dc 
supply  surplus  scopes.  FM  rig  commercial  xtal 
types.  Wilcox  F-3  fK,  restorrng  old  equipment, 
75  A  1  rx  mofia,  TRA-13  on  432,  freq  counter 
uses,  transceiver  p^r  supply,  uses  for  cheap 
tepe  recorders.  Surplus  Conversion  Biblio- 
graphy, RT  20?  WatkiO  on  2M,  AflCl  guard  rx, 
BTTY  tK  Tit. 

JULY  68.  Wooden  rower  construction,  tiltover 
towers,  creeling  a  t*l«phorte  pole,    IC   AF   die, 
dR"  explained,  ham  club  trps  (Part  11. 

SEPT     6S.     Mobile     vhf,     432     FET     pfj|(Bm^ 

converMng  TV  Tuner*,  iftal  oSc  stability,  par- 
allel Tee  design,  moonbounce  rhombic,  6M 
x.utor  (corrections  Jan  69),  f:M  transceiver 
(corrections  Jan  69),  2W1  fish  arrip,  h;jrn  club 
tips  (Part  31. 

NOV  63.  S3B  x**l  f|ltefl(  *olid  state  trouble 
shooting,  |C  freo  counter  {many  errors  ft 
omissions},  "cvjr  transformers,  space  eomffi 
Odyssey,  pulsar  into,  th  in-wire  ants.  40M  tran 
sistor  cw  tx/rx,  EC  340fvt  double  conversion, 
multifunction  testei-.  copper  wire  specs,  then 
mistor  applications,  hi  voltage  trans isTor  liai., 
ham  club  tiOs  (Part  5\. 

JAN  6&^  Sup  pressor  com  pressor,  HYY12  an 
ISO,  beam  tuning,  AC  voltage  control,  2M 
transistor  rx,.  LC  power  reducer,  spectrum 
analysis  Info,  6M  transistor  rx,  opera  ring  ecu 
sole,  RTTV  autostart,  t-okuJanng  osc  stability, 
fo-pvw  40  cw  tx,  sequantral  relay  twitching, 
sightless  operator's  bridge,  ha-m  club  tips  <P;+rt 
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FEB  69.  5£TV  camera  mod  for  fa*t-scan, 
tri-Pand  linear,  select \v<i  at  filter,  unijunction 
transistor  info.  Nikofa  Tesla  fe^aography,  mobile 
installation  hints,  extra-class  license  study  (Part 
11 

MAR  69-  Surplus  issue:  TCS  tic;  mods,  cheap 
compressor /amp,  P>t2^  calculations,  transistor 
keyar,  better  balanced  modulator,  transistor 
Oscillators,  using  bFowers,  halt  wave  feed  line 
info,  Surplus  Conversion  Bib  I  iographv,  extrj 
lui^nse  study  (Part  2^ 

APR  69.  2  channel  scope  amp.  rx  preamp, 
Twoer  PTT,  v.-inalile  RC  lOild,  SWP  bridge,  1  00 
kH?  marker  gene,  some  iraosiStor  Specs,  SB-010 
monitorscope  mods,  portable  6M  AM  Jx,  2M 
1  rjnverror.  extra  license  study  CPaiT    li 

MAY  69.  2M  Turnstile,  2M  Slot,  rx  attenuator, 
generator  Filter,  short  VEEt  quad  tuning,  using 
antennascope.  meissunng  ant  gain,  phone  pa  Ich 
regs,  SWR  indkrialor,  tftOM  short  verticals,  I^M 
antenna,  HF  propagation  angles.  FSK  encUCr, 
KW  summy  lOcfd,  hi- power  linear,  extra  license 
study  (part  4),  all-band  curtain  array. 

JUNE  69,  Microwave  pwr  generation,  6M  ssP 
"x  432  er  IvVn,  SM  converter.  2M  5/8  Wjive 
Whip,  LTHF  tv  tuners,  ATV  video  mo  d'u  la  t  or . 
UHF  FET  pm-imps,  RTT  V  mom ro« scop?,  tvxtr.i 
license  Study  (part  5.1.  huilrnnq  i^hf  cavitiw.. 
mini  VEE  for  1  0-2OM.  vhi  vfo. 


JULY  69.  Afvl  modulator,  SSTV  sig  gen.  6IW  kuv 
linear.  432  KW  amp,  432  er  tx/rw,  CM  IC 
converter,    radio-controlled    models.    RTTV     IC 


The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  .  .  .  just  take  a  look  at  what's  been  covered  .  .  .  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  . .  .  and 
when  these  are  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating. 

Single  issues    $1 .50  each  (before  1976) 

Ten  back  issues  (your  choice) $12  postpaid  in  US. 

Twenty -five  back  issues  (your  choice)  $20  postpaid  in  US. 

Twenty-five  back  issues  (our  choice)  $10  postpaid  in  US. 


TUr  audio  norch  filter,  VRC-19  conversion, 
tube  substitution,  2M  transistor  xciter,  extra 
license  study  Cpwrt  £),  M  FE.T  vfo, 


AUG    69,    F6T    regen    for    3.5    MHz    up.    FM 

crysT.-il  iw itching,  5/3  wave  v-tfrlical,  introduc- 
tion to  ICs.  RTTV  tone  gen.  good/bad  tr*n 
mistor  checker,  2M  AM  t«.  measure  iransiatOT 
Fir  1  60M  OrOpa^ation.  triac  anplications, 
simple  IF  SVifBep  rjun.  transistor  k&yer,  SE-100 
on  6M.  xtal  Ireq  measurement,  extra  license 
siudV  <  p a r T  7],  FM  deviation  meter,  qrp  am  6M 
tx.  Circular  quad*.  FM  noise  figure,  transistor 
parameter  tracer. 

SEPT  69-  Tunnel  dcOffe  ibeory,  malic  tea, 
soldering  techniu-ues,  wjufl  tTavel  theory,  cable 
shielding,  transistor  theory,  AM  noise  limiter, 
AFSK  fen.  transistor  amp  debvggin^,  measuT'e 
meter  resistance,  diode- Stack  Pwt  Supply,  tran 
sistor  testing  2-.-W  CjM  tx,  HX-1Q-  neutralizing, 
capacitor  useage,  radio  propagation,.  AM  mod 
percentage,  extra  class  license  s-tudv  (part  8>, 
3  400Z  linear.  ATV  vidicon  camera,  2  transistor 
tasters,  FET  compressor,  r1  plate  choki!. 

OCT  G9.  Super  gain  40M  ant.  FET  chirper, 
telephone  info,  scope  ^ullbrator,  thyr&ctor 
iurge  protector,  slower  tonfdg  rates,  tdentdv 
calihrator  hoi  monies.  FM  adaptor  'or  AM  tx, 
CS  se-fS  on  6M,  proportional  control  xtal  oven, 
>ttai  filter  installation.  Q-multlplief ,  (rensce.'  "■ 
pwr  supply,  extra  class  study  (oart  9) 

MOV  69,  NCX-3  on  6M,  IF  notch  filters,  dial 
call  bra  i  ton,  HW32A  external  VF  O,  CSM  con- 
veiter,  feedlin«  mto,  ff  I  bridge,  fm  mobile 
hints,  umbrella  ant  fl32-ar  tx  (part  1),  pwr 
supply  tricks  with  diodes,  transistor  keyer, 
transisioi  bias  d-esigni.  xtal  vhf  sign  gen,  elec- 
tro n>c  variac,  SBSS  rnods,  extra  class  study 
(part  10),  SB34  linear  improvements. 

DEC  69.  TrjmFnsTQr  diodo  chi>r;ker,  dummy 
load/attenuatot,  tuned  filter  chokes,  band 
^wftchinq  Swan  250  S  TV:2,  SBrrih  selectivity, 
match  e *erci ne-s.r  rtl  utal  calibrator,  transistor  pa 
design,  hv  mobile  p.s.,  1-l-D  gf-ls  f r eq m fit er .  CB 
rig  on  6M,  extra  license  study  ^part  111.  1970 
buyer's  guide. 

JAN  70.  Transceiver  accessory  unit,  bench 
power  supply,  SSTV  color  method,  base  tuned 
center  loaded  am,  6M  bandpass  titter,  extra 
license  study  Inart  12,  rectifier  diode  useage, 
facsimile  into 

FES  70.  tSinch  15M  dipole.  5M  convetter, 
mgtl  denuity  pc  board,  camper  mobile  hints,  2M 
freer  synthesizer,  encoding/decoding  ■for  re 
p eaters.  DX-35  mods,  panoramic  vhf  rK,  war 
table?  HF  mobile  mount,  rjxtra  license  Study 
(perl  13),  linear  ic  info  oro  40M  tx,  IC 
Q-multipFier . 

MAR  7C  Gdo  apphcations,  charger  tor  dry  eel  Is, 
F  M  treq  rr-eter,  pc  hoard  construction,  h§im  f  rn 
standards,  cheap  rf  yvftttmarer ,  m u  1 1  if r e<t  fm 
osc,  "IF"  syttem  modules  ipsrt  1)..  SiM-er  nrrods, 
gdo  dip  lite,  Motorola  41V  conversion,  w 
monitor,  buying  surplus  logic,  SSQ  ^3 A  sono 
buoy  conversion..  GPC3  rajftx  conversion, 
evtra  tlass  Study  (part  14),  intra  to  <Ai1  fm . 

APR  70.  Noise  blanker  2M  hotcartrer  diode 
converter,  repeater  controller^  understand!  n£j 
COFl"    repeater,    7/S-wave    2M    Sint,   extra    clQSS 

study  ipan  i!ij,  in^Kperttlvfl  semS^o'fid.uctbfs;; 
removating  »utp4us  ni«t«rS,  linear  amp  bias 
regulator,  hi  perlarr"anca  if  amp  Si  age  system, 
SSB  bfo  for  sho^-twa-ve  radio,  vacuum  tupe  load 
box.  general  fm  dope  &,  repeat f-i  ftuide,  megger 
I  tig  vgut  nru 

MAY  70-  Crjrrirn^rltS  On  "fm  docket"  —1BS03 
future  of  cw,  fm  am  r>:  pligPer,  5/S -wave 
verticals,  using  2M  intelligently  auto  burglar 
alarms,  pwr  supples  from  surplus  curnponenis, 
"IF""  jy&tem  modules  (pari  21,  vhf  FET  pi* 
ar-ms.  educated  "idiot'  Nt.us  6dsta$e  stamiF>  GM 
X*,.  extra  class  study  (part  161,  Bishop  iFNL, 
lrj\M  band  police  monitor,  r-Tiobile  cw  tx,  Wich.la 
auto  patch 

JUNE  70.  DDRR  am  vfo  circuit,  remote  JWR 
indicator,  indoot  hf  vertical,  two  rx  on  one 
antenna,  environment  ft  coax  loss,  2  el  t-ap 
yeftlcflh},  buying  surplus,  two  4CM  OrP  tx.  21  dB 
2M  beam,  exun  class  study  Lp^rt  171. 

DEC    70.  Sohd  State  vhf    excire.     delta  tre  con 

tfol    Pur    ^SB,    2M    transastoi    Ftvl    tx,    HW100 

offsei    Lunrno,     'liiiip   gate'1    dippei.   3  5002:   td 

linear,  general   class  Study  Ipjri  6),  ' 'trans i  :e$t'" 


ino     guod 
I  imiter. 


yrrrjr^l),     tranii&tOl      Ci.S       t:  in  r  ent 


JAN  71.  Split  fone?  for  <J*mg,  Heath  Ten-nr 
mods,  cw  duty  cycle,  repeater  rero  beater.  HEP 
IC  projects,  10-15-^OM  pa^a-rjolir.  ideas,  Ught 
ning  proTe'ction.  IC  rx  accessory,  attic  arifi, 
douple-b;iEan,ced  mixers,  permanent  mjrkflr 
tool,  ham  license  study  q-uestiang. 

FEH  7T.  Metal  locator,  varactor  theory  AFSK 
unit,  SSTV  patch  ho*,  ATV  hints.  RT  t  Y 
tuning  indicator,  rone  encoder,' dec  Oder,  220 
MHz  Converter,,  S-ST"V  mjgiifinr:  :laf  leer  ion ,  LC 
code  OSc,  QiVI  tx  bucfnrjr,  *]e"^r^|  c'ats  study 
l.pai  t  d"),  RTT-Y  intto,  pert-board  terminal, 
\uvj  ohrrirrieiH! 

MAR  71.   I  C  audio  filler,   I  C  6M  converter ,  trap 
vertical   ideas,   digi  counter   into,  surplus  equip 
ment     iderstif icationj     hf     linear,     simple    forre 
patch,    reofiai-m    .>m.\\u   mbtet^  digl   RTTV  acces 
SOries,  toathang^r  grutp'ane,  general  class  siucty 
foart  7). 

APR  71.  in  no  to  fm,  noise  blanker,  repeater 
problems,  Motoiota  HT  mods,  microwave  re 
peater  linking,  digital  ID  unit,  tuneable  2M  1m 
r*;/tx,  repeater  directory,  fm  marketplace, 
metar  Kvajuatsjfr,  varactoi  rnorki  lator ,  simr-il'!  Kig 
gen,  touchrone  hookup,  hf  pres.e-lecr.0*.,  TDM 
12W  tx. 

MAV  7\.  7bM  mobile  ^hsii,  2M  preamp, 
transistpl  amp  dfesign,  10M  ttsb  tx,  portable  ttn 
triTtistjui  v«r  diroctoi  y.  audio  com  pressor -dipper, 
transistor  LM  Irepfneter,  460  fvlH?  Knk  t  ■< 
simple  af  filtei  1  Tutje  2M  rransceiivpr ,  BUrp.lus 
2M  power  amp.  genet al  class  studv   iPart  B> 

JUNE  71.  2M  oearn  axpenmetits,  3  el  2M  puml 
rniilti  band     dipole    patterns,     weather     Li  alio  on 
vertical        par  ket -pager      squelch,      rvwo  er      vfo, 
tuning    mobile    whips,    transistor    pwr    supply, 
capacity   decade    bo^,    40M   sai"    am     |en^al 

class  studv   (part  9). 

JULV  71.  IC  audio  processor,  audio  sig  gen,  cw 
filter,  2M  fm  o«C,  2M  C0l|Lnear  vertical.  FM 
supplier  directory,  Motorola  G  strip  conversion, 
transistor  beta  tester,  general  class  study  (part 
10). 

AUG  7t.  Ham  *ac  si  rnilfl  I.  fib  it  1)  100  Watt 
linear,  dimensions  for  July  colli  near,  4  tube 
B0/4O station,  vtn  digl  readout,  JupiTCr  on  ISM. 
general  e-ljm  study  (part  11>.  pink  ticket  wave- 
met  *ir 

SEPT  71.  Transformerless  power  supplies,  solid 
state  tv  camera,  IC  substitution.  TWO  rf  watt 
meters,  IC  compressor  SQc,  multichannel 
HT  200,  ham  facsimile  fpart  2),  causes  ol 
manmade  noise,  vfo  With  tracking  mixer,  gen 
flral  class  study  fpsirt  121,  transistor  h«at 
sinking,  IC  pulse  gen.  Fone  P^tch  isolation,  hed 
wattmeters.. 

OCT    71.    Emergency    repeater    cor,  transceiver 
power   supp'y,   predicting  meteor   showers,  digi 
switching,      reverse-current       battery       ch&rger 
Oassive   repeaters,    eafth  grounds,  audio  "taiTor 
ing"  filters.  Swan  350  mods. 

NOV    71,.    3-el    ?6M    beam-,   motor  tuned  gnd 
p3ane,    2M  gain  vertical,  transistor  biasing,  spl  it 
gite    repeater,    fox  hum  ing,    audio    filter,     tran- 
sistur/iJiode    tester,     xtal    tester,    6M    kw   amp, 
■T0-tb-20M     quad,     transistor     pi-rssT    final,    anT 
feertline,    communications   dhs,    23DO  MHz   ex 
citer. 

AUG  72.  SSTV  mtro,  speech  processor,  tm 
repeater  mto,  test  probe  construction,  GE 
proghne  ac  supply.  432  rf  testing,  preamp 
compressor,  S<*.  ei  mods,  fone  patch,  Two-er 
info,  solat  info  SCR  feguiator  for  HVPS 
"idea'"  x.tal  osc,  'm  rx  adaptor,  auto  theft 
elarrn, 

SEPT  72.  Plumbicon  tv  camera.  VyWVB  SO  kHz 
rx,  cigar  tube  sig  gen,  cw  active  filter,  rf  resting 
at  1236-3500  GHz,  balun  ant  feed,  transistor 
power  supply,  iC  6M  rn,  ic  fm/am  detector 
(part  2.1,  aciiva  filter  desrgn.  (part  3}.  K2QAW 
freq  counter  (p*ir(  31,  2M  treq  tynthesifer  Ipart 
U- 

OCT  72^  Corrections  for  Aug,  fm  t*.  adaptor. 
2M  freq  synThesiz*"  (part  21.  6M  transistor  vfo. 
na-noamper*  nietet  ,  time  freq  maasurem-enT 
(part  tf,  active  filter  design  (part  4),  repeater 
timer,  extra  claSis  CtSiA  fpsrt  3),  halloon  vert 
ical,  ID  gfin,  time  delav  relay,  432  filter  ideas, 
DC  AC  inverter  hc-riiode  converter ,  rtl  decade 
and  nixie  driver,  plus  minus  Supply  for  ICs. 


NOV     72.    Hf    transistor    power    amps.     RTTV 

Sftkal,  IC  frf  rxr  transistor  keyer,  emergency 
powflr,  220  MHj  preamp,  double  da! is  ant. 
simple  converter  using  modules,  hf  RF  Tester, 
"lumped  line"  osc,  2M  freq  synthesizer  ^an 
3J,  K2DAW  counter  errata,  2M  preamp,  extra 
class  Q&A  (part  41,  hi-Z  uoltmeter,  Nikoia  Tesla 
story,  vhf  svvr  metar,  transistor  regen  rtt,  432 
S5B  transverter,  AC  a>re  welder,  mtro  to  com 
puters,  hybrid  am  m  o  di  i  la  tor  ,  HRlO  rx  mods, 
1  0M  rrar^sistCH-  am  tx,  40M  gndplane,  IC  logic 
demon^rr;noi ,  overload  protection,  if/rf  sweep 
generator,  digi  frea  counter,  aural  tx  tuning. 

DEC  72.  SSTV  srppa  ana1y?eri  2M  fm  rx,  Tone 
burst    encoder    find   decoder.    i±nivefsa1    tf   amp. 
autooatch  hookup,    LM380N   info,  volTagevar 
sable  cap   info,.  2M   IB  watt  amp,  SSfl  modula- 
tion monitor,  xtel  freq/aCtlvity  meter,  10A  var 
dc  supply,  transmission  line  uses.,  radio  astron 
Orny.  inductance  metar,   75  to  20M  transverter, 
LED    info.,   40M    pre-amp,    tfaniisior    vfo.   1972 
Inde;*..  2M  preamp. 

JAN  73.  HT  -230  touch  tone,  3  el  20*A  yagi.  50 
MHj  freq  counter,  soeeth  processor,  2-tone 
gen.  fm  test  set,  tilt  over  tower,  GM  cqnvarter 
using  modules,  tuneable  af  filter,  six  band 
linear,  10M  |F  tuner,  diode  noisie  limiter, 
cw/sBb  egc,  HW22a  transceiver  40 M  mod.  HAL 
ID-1  mod. 

FEB    73;    CW    id    gen,    tone    operated    relay, 

toroidal  quadrature  ant,  frftive  filter,  lime  freq 
measurement  (part  2j,  repeater  timing  control, 
SSTV  circuits  (part  1  >.  2M  converter  using 
modules,  multifunction  metering,  FEJ  biairng 
frect  counter  preamp.  TR22  hi^power  mod, 
transistor  rf  power  amps  {part  1),  light  bulb  H 
power  indicators.  75A4  fFlters,  capacitance 
measurement,  G onset  201  mod,  world  time 
info. 

APR  73.  FM  deviation  meter,  2M  F£T  Draemp, 
two  2M  power  amps,  repeater  controi  (part  11, 
repeater  rlcensing,  European  2M  fm,  fm  scanner 
adaptor.  RCA  CMU15  mods,  lightning  dfttectOr, 
cb  alignment  gadget,  rr&nsistor  rf  power  amps 
(part  2),  repeater  economics. 

JUNE  73,  220  MHJ  sig  gen  uhf  power  meter, 
repe.itur  tit: drifting  info.  RTTY  autoswitch,  40 M 
hybrid  vfo  tn,  ant  polar  mount,  1 0  1 5-20M 
quad!,  K20AW  counter  mods,  double  coawant, 
ham  summer  job.  tone  decoder,  field  strength 
meter,  meed  battery  pack.  Ohm  mater  FCC 
regs  {part  1  I, 

AUG  73-  Log-parioriics  (part  11",  tone  burst  gen, 
rf  pouwer  amp  design,  tranShStOr  radio  intercom, 
160M  ant  j  SSTV  monitor,  low  cost  freei 
counter.  VOM  design,  qrp  40M  tx,  43?  MH? 
exener..   rltf  audio  processing.  FCC  regfl  Ipart  31. 

SEPT     73.      Repeatet      tionTtol      system,      log 
pertpdics    (part    21,    2M  rx  calibrator,   pll    ic 
■  ii'iilicatJOP*.    TT    pad  hookup,    Heath    HWI7  "s' 
mettr,    Oscar  6    doppler.     2M    coaxial    ant,    2M 
converter,    IC  keyer,    measure  ant    Z.   FCC  regs 
(part  4} 

OCT  73.  GE  Pocket  mate  modi,  micro  wave  freq 
measurement,  CA3102E  2M  front  end,  2  kw  hf 
linear,  rf  wattmeter,  meter  repair,  SO/40  dipole, 
IC  "hi"  gen,  yhf  freq  multiplier  FCC  regs  (part 
51. 

NOV  73.  450  MHz  exciter,  intra  to  ATV 
drruits.  mead  voltage  monitorr  autopatch  con 
nKtrons,  iC  meter  ampllfrer,  TP22  ac  supply, 
indoor  vertical,.  IC  af  filter,  momentary  power 
failure  protecTi-on.  T60M  anf  ^coupler.  MotP 
rola  HT  info.  SSTV-ISB,  Clasfe-O  at  amp,  FCC 
regs  Ipart  G). 

DEC  7  3,  Code  speed  display,  2M  kw  amp,  IC 
kayer,  B030  waveform  gen,  tvrHical  resonator 
design,  sensitive  rf  voltmr>t#r,  prox  imitv  control 
switch,  IC  taster,  sequential  tone  decoder ,  2M 
portable  beam,  electronic  calculator  math,  tw 
filter  design ]  p  cc  regs  (part  1) 

FEB  74.  SSTV  monitor  info,  IC  audio  amps, 
scope  sweep  gen,  TS/20M  verticat,  telephone 
line  control  system,  pc  board  consl  ruction, 
var  Q  af  Filter,  blo^vn-tuse  indicator,  J0m  r.-.\v 
stn  with  Ten -Tec  modules,  simple  pifiiriifi 
compressor,  single-lC  rxp  "43?  er"  final  asspm 
bly,  transistor  keying  cireiiitj  7  segment  readoul 
with  ni  itie  driver. 

APR  74.  Vun  lor  repeaters,  lone  Operat&rd 
n-lay,  hf  transverter  10-to-?m  tx  converter, 
rcrTirjtu-  control  panel  for  scanner,  fiCA  fm  t>- 
tuning,  subaudihle  tone  gen,  FCC  rags  (part  °-r. 
Repeater  A'.tos. 

MAV    74.    Cd    car    ignition,    audio   compressor 
info,    interference   suppression    for    boats,  auto 
bUrgTar    alarms,    2m    ic   preampr    10m    Fr>t    con 
verter. 

JULY  74,  4  1000A  linear,  umversa"  f'cn  gen. 
universal  a^sk  gen,  555  IC  time-  ,  frOM  phasKl 
array,  135  kHz -432  MHz  preamps,  10M  qrp  am 
tx,  3000  vdc  supply,  how  to  te;.id  dianrams. 

AUG  74.  Toroidal  directional  wattmeters,  4fifl 
MHz     FET     preampj     use     gdo     to     find     "'  " 
Trlmline    tt    pad    hookup,    R30O    ft     R392    rK 

modfl,    tracking   cW   filter,  aural    uoltmeter,   uni 
versal  teguljitftij  supply,  sstv  scan  converter,   el 
logic  problems,  ID  fim^r 

SEPT  74,  MOSKEY  electronic  keyer  (parr  11, 
ex  warning  system,.  Heath  10  103  scope  mods, 
qrp  5M  am  tx,  rf  speech  clipper,  audio  noiSO 
limiter,  wX  satellite  On  SSTV  monitor,  uniuer',*! 
IC  tester,  miniature  rig  construction,  towe* 
constr union.    Infinite   rf   attenuator,   electronic 


(More) 


nhtjtQ  Hash  idrav   IC      wiitl  u  i>     | 

OCT    74     Mi*  pnitantHTOi    CttCuftl     wnthrMrrtrt 
HT  220    fpari     1l      repeainr    quv(*inw<ni     rftQu 
liti^i-l     '.      l'c*c     supply,     'f™    spiral      n*mu-jen|jle 

mobile    ants,     Motorola    mplnng.     3M    v*f' 
coll  invar.     Mat  pro  fa    mo***!    rod*.     ?M    CQ»M<4 

cimnie    ifi  *AHr  tf  ttrlp,  MOSKf  y  •fsctiqnta 

k4V*t    (pari    2r     i  «t>gn   mike  rirrtiil     Hi  nuwfn 
In  oas    filter,    6M   (w«mP     3  Wire  diPPl*     ATV 
*ync  gen.   NC*  S  mo*    mobile  wto*fk  *o*    ipm 
msni  rii*#^e»t.  itfv  *upfo  vp  Ural  t*  ig 

NOV  74.   K?OAW  coufiw  uodata   regular ad  $ 
vdc    supply,    wmd    direction    mdiralpr,    ivnfhe 
«rwd   HT7?0    Ipari    31.    TOM   3*1   bfim    auto 
CNiich    pad    hootupi.    oteutdailub    ant   match 
"Ovi:fi  fUvt  msirucpon,  *fr*  wt  mrra*  lP#rt  tl. 
CM     {onww      (16      MH?      kfp      "C  b« Klg*  ' 
VOSKE  V    electronic   heyar    tpart   3}     Aug,    mfv 
■ran  converTer   e*raia     repeat**   0*1  lr*U    indica 
to* 

DEC  74.    Care  or   meads     Amd  io»n  <1nrti>on 
trtdWuiCM.     tffi      MIHM*     wip*0     iO«i*l*       #I*C 
irprtir    k*rff     hiflfl  ID*    rtOwi<#*    uflkftO^ft  m+l«< 

team  SSTV  lap*  idaat  TTL  'og+c  probe 
public  carvfT*  band  cotvari  at  Tyfwddiaot  taw 
receiver*,    dtgi    inn    mete*    fpari    2»     telephone 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  # . .  like  others  * .  ,  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  still  exciting  to  read  .  , .  and  old 
editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass.  Incentive  licensing  was  every 
bit  the  debacle  he  predicted  . ,  .  and  more.  You'll  really  get  a 
kick  out  of  the  back  issues. 


Indti 


SiiDdO'T 


lombtc    antrnnn      197* 


FEB  75.    h**!*   ho  10  roh  mod  for  SSTv 

ftf^ttonrc  keTer  digital  satellite  orbital  timer 
OtC*f  J  operation  «tpII«tp  orbital  prediction 
Neath  SB  107  "i(MH  fompjonrj  FM  &  AM 
faoaatar   enpine*»  irtg     Robot   30  A   s^tv   cam*** 


mod.    nr*iraJifirtg    Heat*    Sfl  T10A 
irsi ."  IC  Wfitcb    Una  Ikeye*  Ipf  ctfv  |a 


Bourne 


APR      7S        S^O      *V*I*V      rrjr      ?M       3M     KVWKng 
ivrriKenrei       fJO     mH     iq!>qii|     *nfo.     9  ♦•Jictioo 
feoeater    controller,  fticad  hat  let  v  precaution* 
TH??C    pra*mp      ttlit^ont    attainment    regi 
Guidt   to   ?M   Hand  n*ld   T»an*<en.**t.   ?M    7  el 


peqcr>,  basic  Telephone  systems  (part  1?  iQinin 
IO  time,  "nodifi&d  hi  Hwi-tlttf  mobllo  ant  lot 
2*A.  1GM  quad  modified  for  20VI.  2M  .fil1m*»f 
bMm,  B  ttA  tu^plij*  f*  condition,  »71G  ^virf 
in'     Hallicraftcrs  SX   111   r »  mods.  18QM  ciW 

AUG  75,  146  432  MH;  Helical  ants  'par*  3t     10 
mm     ID     timet,     <J>cji    iwr    computer     IpaH     1] 
rtetnj oging   ri   feedback     DVM    byer  i  *,4irte    »** 
¥atfrllrt«  monitor.  emM    'acci*  keys'       pc  baafd 
method,  swweo  lutw  fmai  pf«aLfiio«i   wwicl 
multiband  diodes    stti»H  dnj'ta'  rtork     *crnfD'v 
wfo  for  M  transceiver,  modern  non  Mo+flei  COdat 
multi  function    g#nk     2M    'Mianninf    iymhfli.-« 
errata,      K*  202     ^valfcy     char^ir,     10M     mmlt» 
elen^ent  beaTn. 

SEPT  75.  CafCLiiaiing  fieq  counter     nm  aatallita 
FAX    fyirem   ipaft  HI     IC  in illtvol* meter,  tnrev 
button   tt   decode* .   froMbietfiootine  mt*  p*« 
40«V?  di   ants,   146  432   Mhi  halicaj  ami  (ran 
iljsrtmr,   dtp   iw   cornputer    Icancljuonl     raad 
relay  'or  cw  bfcin,  rVE555  ipre^e*  timer,  ppiMr 
'j'L'*    ataim.    ppfTable    qtp    rig    ponct    unit 
imtTfiafni  10  *dt  Tef*r«nce  sraAdard.  i^S  tHi  hi 
itrtpd    lelrphonc   fiandsets  witf>  fm  l7anmce*v*ri 
Motorola    T  44    tat    mod    For    ATV      0  SO    MH; 
svntNesizer  (part  1Qr  Ham  radio  PH' 
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□AUG  73 

□  SEPT  73 

□  OCT  73 
DNOV  73 

□  DEC  73 

□  FEB  74 
OAPR  74 
□MAY  74 

□  JULY  74 

□  AUG  74 
DsEPT  74 
^OCT  74 
DNOV  74 

□  DEC  74 

□  FEB  75 
3APR  75 

a  AUG  75 
DSEPT  75 


D  S 1 ,50  —  single  issues  (indicate  your  choice  at  left) 
issues  (?  $1.50 

□  S 1  _  -  ten  issues  (indicate  your  choice  at  left) 
D  S20      25  issues  (indicate  your  choice  at  left) 

□  S10  -  25  issues,  our  choice  D  60-65  □  66-70  □  71-75 
D  Cash,  check,  money  order  enclosed. 


Name 


Call 


Address 
City 


State 


Zip. 


Charge     D  American  Express       □  BankAmericard       □  MasterCharge 


Credit  card  # 
Signature 


Interbank  # 


Expiration  date 
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ATLAS  350-XL 

• 

•  ALL  SOLID  STATE 
•SSB  TRANSCEIVER 

•  350  WATTS  PEP.  OR  CW  INPUT 

•  10  THROUGH  160 
METER  COVERAGE 


Illustrated  with 

optional  AC  supply, 

auxiliary  VFO, 

and  digital  dial. 


The  all  new  Atlas  350-XL  has  all  the 
exciting  new  features  you  want,  plus 
superior  performance  and  selectivity 
control  never  before  possible. 


SELECTIVITY 


LBS 


\  n 


10  160  METER 

Full  coverage  of  all  six  amateur  bands  in  500  kHz  seg- 
ments. Primary  frequency  control  provides  highly  stable 
operation  Also  included  is  provision  for  adding  up  to  1 0 
additional  500  kHz  segments  between  2  to  22  mHz  by 
plugging  in  auxiliary  crystals 

350  WATTS 

PEP  and  CW  input  Enough  power  to  work  the  world 
barefoot! 

SELECTIVITY  CONTROL  (Standard  feature) 

This  amazing  new  breakthrough  in 
fitter  design  is  truly  the  filter  of  the 
future.  Selectivity  control  on  the  front 
panel  provides  control  of  bandwidth 
as  well  as  selection  of  upper  or  lower 
sideband,  or  double  sideband.  Con- 
tinuously variable  from  300  to  2700 
Hz  bandwidth.  Shape  factor  is  better 
than  1.7,  with  ultimate  rejection  better  than  130  dB 
Selectivity  for  SSB  can  be  set  for  maximum  voice  fidelity 
at  2700  Hz  bandwidth,  providing  transmission  and 
reception  of  audio  from  300  to  3000  Hz,  or  it  can  be 
narrowed  down  to  2400,  2100  or  even  1500  Hz  if 
necessary  to  reduce  adjacent  channel  QRM  Selectivity 
can  be  narrowed  gradually  to  as  little  as  300  Hz  for  CW 
reception. 

This  amazing  new  breakthrough  in  filter  design  is  by  Bob 
Crawford  and  EckertArgo  of  Consulting  Engineers.  Atlas 
Radio  is  privileged  to  be  first  to  offer  this  program* 
mable  filter'  in  the  radio  communication  field  and  for 
sometime  to  come  will  be  the  only  one. 

DIGITAL  DIAL  READOUT 


The  Atlas  3  50-XL  has  space  provided  for  quick  in- 
stallation of  this  plug-in  accessory.  Provides  precise  fre- 
quency readout  to  1 / 10  of  a  kHz.  All  LED  Dot  Matrix 
6  digit  display 

MODES  OF  OPERATION 

Standard  features;  lower  or  upper  sideband,  push-to- 
talk  or  VOX  operation,  full  break-m  or  semi-break-in  CW 
operation, 

RECEIVER  INCREMENTAL  TUNING 

This  standard  feature  enables  you  to  receive  up  to  5  kHz 
above  or  below  your  transmitting  frequency. 

AUDIO  FREQUENCY  NOTCH  FILTER 
(Standard  feature) 


PLUG-IN  AUXILIARY  VFO 
or  CRYSTAL  OSCILLATOR 
(Optional) 

Auxiliary  VFO  is  plugged  into  the 
space  provided  on  the  front  panel  of 
the  350-XL.  You  have  a  second  tune- 
able VFO  with  same  tuning  ranges  as 
primary  VFO  for  tuning  to  a  separate 
transmitor  receive  frequency  L.E.D.'s 
indicate  which  VFO,  primary  or  sec* 
ondary.  will  be  used  for  receive  and  transmit 
Or  instead  of  the  auxiliary  VFO  a  Crystal  Oscillator  may 
be  plugged  into  the  front  panel  Eleven  crystal  sockets 
are  available  with  a  vernier  control  for  exact  frequency 
setting. 

SAME  PLUG  IN  AND-GO  MOBILE  FEATURE 
AS  OUR  FAMOUS  210x/215x 
The  350-XL  has  its  own  optional  Mobile  Mounting 
Bracket  for  quick,  easy  plug-in  or  removal  from  your  car 
All  connections  are  made  automatically 

IDEAL  FOR DESKTOPOR  MOBILE  OPERATION 

Measuring  just  5  in,  high  x  1  2  in,  wide  x  \  2Vi  in.  deep, 
and  weighing  only  13  pounds,  the  Atlas  350-XL  offers 
more  features,  performance  and  value  than  any  other 
transceiver,  regardless  of  size,  on  the  market  today! 

MANY  MORE  SPECIAL  FEATURES 

See  your  dealer  or  write  for  the  350-XL  brochure  with 
complete  fist  of  features,  capabilities,  and  specifications. 
Base  Price .  $995, 

Digital  Dial  Frequency  display  and  Auxiliary  VFO,  as  illustrated    are  options 

Model  350  XL. 


accessories, 


350-XL  ACCESSORIES 

•  350-PS  MATCHING  AC  SUPPLY 

Includes  front  facing  speaker  and  phone  jack  Provides 
14  volts  filtered  and  regulated  DC.  for  both  low  current 
and  high  current  circuits  of  the  350-XL.  Internal  space 
provided  for  future  installation  of  accessories  such  as 
CW  Keyer,  Speech  Processor,  Phone  Patch,  etc.  Oper- 
ates on  100- 130  or  200-260  volts,  50-60  Hz   ,  $195. 

•  DIGITAL  DIAL 

•  PLUG  IN  AUXILIARY  VFO    MODEL  305 

•  PLUG  IN  AUXILIARY  OSCILLATOR.  MODEL  311 

•  PLUG-IN  MOBILE  MOUNTING  KIT 

•  AUXILIARY  CRYSTALS 

for  providing  additional  500  kHz  tuning  ranges  be- 
tween 2  to  22  m  Hz 
ATLAS  210x/21  5x  SSB  TRANSCEIVERS 
Our  famous  little  compact  SSB  Transceivers  remain  a 
very  im  portant  part  of  our  product  line 


ATLAS 

RADIO     INC, 
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EDITORIAL 


THE  ALTAI R  BUS 

Fot  some  reason  there  has  been  a 
move  recently  to  rename  the  Altai r 
bus  the  S  100  bus.  Dirty  pool 

First,  what  is  a  bus?  Well,  we  don't 
use  bus  structure  much  in  amateur 
radio  since  we  have  very  few  common 
connections  between  the  various 
modules  of  radio  equipment,  but  the 
bus  system  has  evolved  for  computers. 
A  bus  is  a  set  of  parallel  wires  to 
which  the  various  modules  of  a  system 
are  connected,  Most  computers  use  a 
mother  board  with  rows  of  connectors 
on  it  into  which  plug  the  boards 
which  make  up  the  system.  Afl  of  the 
terminals  on  the  connectors  are  con- 
nected to  the  same  terminals  on  every 
other  connector. 

In  the  Altair,  a  100  terminal  con 
nector  is  used,  with  50  terminals  on 
each  side  of  the  PC  board,  This  set  of 
wires  cames  power  to  each  board, 
feeds  in  the  signals  and  takes  them 
out.  To  save  on  pin  connections, 
many  of  the  microprocessors  use  the 
same  wires  for  feeding  data  into  the 
chip  as  out,  and  this  means  it  is 
possible  to  get  by  with  fewer  wires  in 
the  bus.  Some  of  me  bus  wires  carry 
handshake  signals,  etc. 

While  some  hardware  people  rail 
out  against  the  Altair  bus,  making 
much  hay  over  this  difficulty  or  that, 
M  has  become  the  de  facto  standard  of 
the  microcomputer  world  .  .  .  partly 
because  ft  was  first  .  .  ,  partly  because 
its  originator,  MITS,  sold  more  Altairs 
then  everything  else  combined  .  <  ♦  and 
partly  because,  for  all  its  faults,  it  is  a 
very  efficient  and  useful  bus  system 
.  .  .  and  it  works. 

The  Altair  bus  is  used  by  the  Imsai 
and  Polymorphic  computers,  plus  a 
host  of  boards  for  ordinary  and 
specialized  functions.  A  recent  esti- 
mate put  the  number  of  boards  so  far 
available  for  the  Altair  bus  at  100,  An 
even  more  recent  (last  week!  count 
placed  the  number  at  over  150*  I'm 
sure  hoping  for  a  series  of  articles 
describing  ail  of  the  Altair  bus  com- 
patible boards  for  publication  in  Kilo- 
baud , .  ,  writers  please  take  note 

My  reaction  to  the  move  to  rename 
the  bus  the  S  TOO  is  that  credit  should 
be  given  where  credit  is  due  and  it 
should  be  called  the  Altair  bus, 

ATLANTA  JUNE  18  19 
Pencil  those  dates  in  and  make  your 
reservations  for  one  of  the  biggest  and 
the  best  harrrfest/computerfests  in  the 
country.  Dayton  in  big,  for  sure,  but 
other  than  the  hamfest,  what  have 
you  got?  Atlanta  is  worth  planning  a 
couple  days  or  so  of  v action  to 
correspond  with  the  hamfest,  for 
are  all  sorts  of  fantastic  things  to 
do  around  there. 


The  1977  Atlanta  Hamfest ival  wilt 
be  held  at  the  Atlanta  Marriott  Hotel 
in  downtown  Atlanta  . ,  .  there  are 
1000  rooms  available,  more  than 
twice  what  was  available  last  year  .  . 
and  the  rates  will  be  SIS  single  and 
S24  double  ,  .  .  free  parking  .  .  .  big 
flea  market  area  which  is  inside  and 
air  conditioned.  Call  800  228-9290 
toll  free  to  make  your  hotel  reserve* 
lions  ,  .  ,  and  better  not  wait  loo  long- 
There  will  be  120  exhibits,  fantastic 
prizes,  some  of  the  top  speakers  in 
hamdom  and  computerdom  (particu- 
larly featuring  Ed  Roberts,  the  presi 
dent  of  MITSJ,  and  probably  the  best 
hamfest  food  you've  ever  tasted.  Get  a 
group  together  from  your  club  and 
have  a  great  time.  How  about  a 
convoy  with  2m  intercom  along  the 
way? 

The  hamfest  wilt  be  emphasized  on 
Saturday  and  the  computerfest 
emphasized  on  Sunday.  This  wi*l  be 
your  chance  to  see  the  very  latest  in 
ham  gear  and  meet  the  manufacturers 
and  major  dealers  I  Tufts  Radio  will  be 
there  again  this  year)  . ,  .  and  to  see 
what  computers  look  like  in  the  flesh, 
with  a  lot  of  computer  exhibits.  If 
you've  been  putting  off  messing  with 
microcomputers,  you'll  be  interested 
to  see  fem  in  action  >  * ,  and  get  your 
hands  on  them  to  play  some  games 
.  .  .  see  *em  work  RTTY  .  .  ,  plot 
OSCAR  passes,  etc. 

Last  year  I  took  a  little  time  to  see 
Underground  Atlanta,  ogle  the  in- 
credible downtown  hotels,  and  visit 
nearby  Stone  Mountain  ...  a  sort  of 
entertainment  and  picnic  center, 
There's  a  lot  to  see  in  the  area  .  .  .  and 
do  . .  .  and  the  restaurants  ,TTwowl 

KILOBAUD 

A  high  capacity  data  channel  - 
Kilobaud  -  and  the  name  of  our  new 
magazine,  me  first  issue  of  which  is 
now  out.  We  were  going  to  call  it 
Kilobyte,  but  decided  to  duck  a  lot  of 
legal  expenses  by  changing  the  name 
slightly  . .  .  rather  spend  the  money 
on  a  better  magazine  than  lawsuits. 

The  first  issue  runs  144  pages  and  is 
pretty  good.  It'll  be  better  as  we  go  — 
we're  trying  out  some  new  ideas  and 
after  a  while  we'll  settle  down.  Sub 
script  ions  are  Si  5  a  year  —  well  start 
with  the  first  issue  while  it  lasts. 

The  hobby  computer  field  is  mov 
ing  rapidly  —  new  microcomputer 
chips  are  coming  out  faster  than  they 
can  be  put  into  systems.  The  most 
important  newer  chip  is  the  Z  80, 
which  is  an  advanced  80B0A  chip  and 
may,  despite  my  reservations  abou I  u, 
soon  be  the  most  used  hobby  com 
puter  system  microprocessor. 

The  proliferation  of  TV  games  has 
opened  many  eyes.  It  started  with  one 


guy  in  his  basement  turning  out  Pong 
games  and  now  it  is  sweeping  the 
country,  with  many  big  manufacturers 
in  there  making  hay.  Not  that  Atari, 
the  originator,  is  doing  badly.  The 
next  step  is  one  that  you  could  make, 
H  you  wanted  to.  If  you  visit  any  of 
the  arcades  you'll  see  that  the  most 
popular  games,  by  far,  are  games  using 
a  television  screen  and  some  simple 
controls  .  .  .  Tank  .  ,  .  Red  Baron  .  .  . 
Quick  Draw.  These  all  use  a  Fairchild 
F8  microprocessor  chip  and  the  whole 
thing  is  done  with  a  program  , 
software!  You  see  where  I'm  heading? 
You  have  to  have  your  own  micro- 
computer going  and  build  an  inexpen 
Sive  graphics  generator  .  . .  then  write 
your  own  action  games  for  it.  When 
you're  done,  pur  the  whole  works 
onto  one  board  and  package  it  with 
the  controls  so  it  will  play  through  a 
color  TV  set  .  . .  and  you'll  have  the 
world  by  the  tail.  If  the  public  will 
buy  ping  pong,  they'll  go  crazy  over 
even  better  action  games.  Who's  going 
to  do  it? 

PUBLISHER'S  DATA  PROCESSING 
We've  been  having  a  bait  getting  our 
own  computer  system  going  to  handle 
the  subscriptions  and  other  jobs 
around  73,  We  already  have  six  CRT 
terminals  going,  trying  to  keep  up 
with  the  new  subscriptions  to  73  and 
Kilobaud,  and  nine  more  on  order  for 
other  data  handling  such  as  advertising 
records,  bulk  copy  order  records, 
inventory,  repeater  lists,  cluij  lists. 
dealer  lists,  accounts  receivable  and 
payable,  billing  for  subscriptions, 
article  index,  things  tike  that. 

Once  we  have  all  of  the  programs 
running  smoothly,  we'll  be  able  to  sell 
complete  systems  completely  pro- 
grammed for  running  a  publishing 
house.  The  whole  works  wiil  cost 
about  as  much  to  own  as  two  office 
employees  and  will  do  the  work  of 
about  ten  or  so.  It  should  be  popular. 
It  should  be  about  ready  for  a  demo 
in  the  first  quarter  of  1977.  If  you 
know  any  publishers,  give  us  a  men 
lion. 

GROWTH  AT  73 

One  of  the  reasons  for  those  recent 
ads  for  more  help  at  73  was  to  keep 
up  with  our  growth.  You  may  have 
noticed  that  the  last  three  issues  have 
been  over  200  pages  -  this  takes  a  lot 
of  work.  In  recent  weeks  we'vt  in 
creased  the  staff  by  50%,  doubled  our 
typesetting  facility,  built  a  second 
photo  darkroom,  put  in  data  pro 
cessing  stations  on  ail  four  floors, 
doubled  our  computer  capacity,  and 
gone  to  two  shifts  in  several  depart- 
ments. 

We  expect  73  to  continue  running 


over  200  pages  iwe're  aiming  at  500 
pages  per  month).  Kilobaud  should 
increase  from  its  present  1 44  pages  to 
over  200  pages  shortly,  plus  three  or 
four  good-sized  books  per  month,  a 
couple  dozen  newsletters,  who  knows 
what  in  computer  program  sales 
through  the  computer  stores,  and  who 
knows  how  many  complete  computer 
systems  for  small  publishers  -  it's 
quite  a  project  for  us  to  produce  all 
this  from  our  200  yi.'.n  old  house  in 
New    Hampshire    .  .  .    but    it's    fun. 

WHAT  ARTICLES 
ARE  NEEDED 

If  you  are  one  of  the  pioneers  of 
hamming  or  microcomputing,  there 
aie  Several  reasons  why  you  Should 
stop  every  now  and  then  and  docu 
mem  your  progress.  First  of  all.  there 
are  a  lot  of  fellows  who  would  like  to 
not  have  to  reinvent  the  wheel.  Give 
the  other  builders  a  break  and  let 
them  know  what  you've  done.  Then 
there  is  the  fact  thai  being  published 
makes  you  an  "expert."  You  get  a 
little  less  disrespect  from  fellow 
hobbyists.  Probably  of  no  interest  to 
you  is  the  payment  for  your  article 
(we  pay  the  highest,  by  far,  in  our 
fields). 

The  readers  are  most  eager  tor  any 
fC  projects,  digital  articles,  just  about 
anything  to  do  with  computers  . .  . 
particularly  as  applied  to  amateur 
radio.  Teachers  in  touch  with  Novice 
classes  may  have  some  good  material 
to  interest  newcomers,  activities  of 
clubs  might  be  helpful  to  other  clubs, 
etc.  Just  about  anything  in  small 
transmitters  or  receivers  is  of  interest 
.  .  .  some  of  these  new  ICs  make 
fascinating  projects  possible. 

Perhaps  you're  more  into  a  book.  If 
you  have  a  book  in  mind,  write  up  an 
outline  plus  a  couple  sample  chapters 
and  get  in  touch.  Any  one  of  a 
hundred  outfits  can  print  a  book  for 
you,  but  you  need  a  publisher  with 
distribution  channels  set  up  to  sell 
your  book  . . .  you  don't  make  a  lot 
on  a  book  unless  it  sells  well.  There  is 
a  big  need  for  well  written  books  on 
the  fundamentals  of  all  aspects  of 
computers  * .  .  and  virtually  nothing 
yet  available.  The  day  ol  self- teach  ing 
in  this  field  has  just  arrived. 

HAMFESTS  AMD 
COMPUTE  RFEST5 
The  two  combo  ham  fast /com  puter 
rests  that  have  been  run  so  far  have 
been   successful    enough    to   indicate 
that  this  is  a  good  way  to  go.  The  two 
hobbies  are  remarkably  parallel,  with 
at  least  a  25%  overlap  both  ways. 
Computer  exhibits  at  hamfests  and 

Continued  on  page  88 
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Key  Into 
Wlaxi-Power  @  Micro-Price 


Micromind  is  an  incredibly  flexible, 
>mplete  and  expandable,  hardware/ 
jftware,  general  purpose  computer 
•stem.  You  won't  outgrow  it 
Hardware  includes  an  80  key,  software- 
*finable  keyboard.  I/O  interface  board, 
!>00A- series  microprocessor  (powerful 
lough  for  advanced  computing),  a  high* 
^tail  graphics  and  character  display 
'ocessor,  power  supply*  rf  modulator, 
id  connections  for  up  to  4  tape  recorders 
us  TV  or  monitor.  An  interconnect  bus 


powerful  assembler,  a  debugger,  a  rite 
system,  graphic  routines,  and  peripheral 

handlers.  We  also  include  dynamic  graphic 
games:  Animated  Spacewar  and  Life. 

ECD's  standard  Micromind  juM-65  . 

supplies  8K  bytes  of  memory,  Additional 


32K  byte  expansion  boards  and  a  mappin; 
option  give  Micromind  expandable  access 
to  64  Megabytes,  Utilizing  software- 
controlled  I/O  channels,  Micromind  s 
advanced  encoding  techniques  load  data 
from  ordinary  tape  recorders  at  3200 
bits  per  second. 

Micromind  comes  to  you  ready-to-use, 
factory  assembled  and  fully  tested.  Among 
microcomputers,  it  has  the  largest  memory 
capacity  and  the  fastest  storage.  You're 
looking  at  the  work  of  the  finest  display 
processor  on  the  market  You  wont  find  a 
microcomputer  with  a  more  powerful  CPU. 
You  won't  find  a  computer  with  a 
more  flexible  keyboard,  You  won't 

find  anything  to 

touch  it  at 
$987,54. 


srmits  15  additional  microprocessors, 
irallel  processing  and  vastly  increased 
imputing  power. 

System  software— including  ECD's  own 
otsoBASIC  high  level  language,  on 
ivanced  error-correcting  tape  cassettes 
-provides  a  word  processing  editor,  a 

1    Name 


So,  quit  the  kluge  scene  and  key  into 
Micromind.  You'll  be  a  main  frame  per* 
former,  with  all  the  comforts  of  home. 

We're  not  fooling  ...this  is  the  cats  fil 

ECD  CORP. 
1 96  Broadway,  Cambridge,  Mass.  02139 
(617)661-4400 


ea> 


Address 


City/State 


Zip 


□  Fantastic!  Check  enclosed:  $987. 54.  shipping  paid  by  e< 

□  BankAmericard  D  Master  Charge    iv^ass.  Resident  add  3$  Sates  tax 
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Expiration  Date 
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Signature 

n  Send  me  your  brochure. 
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Actual  unretouched  photographs. 


Imagine  a  microcomputer  with  all  the  design  savvy,  ruggedness, 
and  sophistication  of  the  best  minicomputers 

Imagine  a  microcomputer  supported  by  dozens  of  interface,  memory, 
and  processor  option  boards  One  that  can  be  interfaced  to  an  indefinite 
number  of  peripheral  devices  including  dual  floppy  discs.  CRTs,  line 
printers,  cassette  recorders,  video  displays,  paper  tape  readers,  tele- 
printers,  plotters,  and  custom  devices 

Imagine  a  microcomputer  supported  by  extensive  software  including 
Extended  BASIC,  Disk  BASIC    DOS  and  a  complete  library  of  business, 
developmental,  and  industrial  programs- 
Imagine  a  microcomputer  that  will  do  everything  a  mini  will  do,  only 
at  a  fraction  of  the  cost, 

You  are  imagining  the  Altair^  8800b  The  Alt  air  8800b  is  here 
today,  and  it  may  very  well  be  the  mainframe  of  the  70*s 

The  AH  air  8800b  is  a  second  generation  design  of  the  most  popular 
microcomputer  in  the  field,  the  Altair  8800.  Built  around  the  8800 A 
microprocessor,  the  Altatr  8800b  is  an  open  ended  machine  that  is 
compatible  with  all  Altair  8800  hardware  and  software.  It  can  be  con- 
figured to  match  most  any  system  need 

Introductory  prices  for  the  Altair  8800b  are  5840  for  a  kit  with 
complete  assembly  instructions,  and  $1100  for  an  assembled  unit  Com- 
plete documentation,  membership  into  the  Attair  Users  Club,  subscrip- 
tion to  "Computer  Notes'/  access  to  the  Altatr  Software  Library,  and  a 
copy  of  Charles  J,  Sippl's  Microcomputer  Dictionary  are  included 
Bank  America  rd  or  Master  Charge  accepted  for  mail  order  sales  Include 
SB  for  postage  and  handling 

Shouldn't  you  know  more  about  the  Altair  8800b?  Send  for  our  free 
Altair  Information  Package  or  contact  one  of  our  many  retail  Altair 
Computer  Centers. 


MITS,  Inc.  1976/2450  Alamo  S.E. /Albuquerque,  New  Mexico  87106 


Redesigned  front  panel.  Totally  synchro- 
nous logic  design,  Same  switch  and  LED 
arrangement  as  original  Altair  8800, 
New  back-lit  Duralith  (laminated  plastic 
and  myfar,  bonded  to  aluminum)  dress 
panet  with  multi-color  graphics-  New 
longer,  flat  toggle  switches  Five  new 
functions  stored  on  front  panel  PROM 
including:  DISPLAY  ACCUMULATOR  (dis- 
plays contents  of  accumulator),  LOAD 
ACCUMULATOR  (loads  contents  of  the 
8  data  switches  (A7-A0}  into  accumulator! 
OUTPUT  ACCUMULATOR  (Outputs  con- 
tents of  accumulator  to  I/O  device 
addressed  by  the  upper  8  address 
switches).  INPUT  ACCUMULATOR  (in- 
puts to  the  accumulator  from  the  I/O 
device},  and  SLOW  (causes  program 
execution  at  a  rate  of  about  5  cycles  per 
second  — for  program  debugging). 


Full  ?8  slot  motherboard 

Rugged,  commercial  grade  Optima 
cabinet. 

New  front  panel  interface  board  buffers 
all  lines  to  and  from  8800b  bus. 

Two.  34  conductor  ribbon  cable  assem- 
blies. Connects  front  panel  board  to  front 
panel  interface  board.  Eliminates  need 
for  complicated  front  panel/bus  wiring. 


Newt  heavy  duty  power  supply  +8  volts 
at  18  amps,  f  18  volts  at  2  amps,  18  volts 
at  2  amps.  110  volt  or  220  volt  operation 
(SO/60  Hz).  Primary  tapped  for  either 
high  or  low  line  operation. 

New  CPU  board  with  8080A  micro- 
processor  and  Irtel  8224  clock  generator 
and  8216  bus  drivers  Clock  pulse  widths 
and  phasing  as  well  as  frequency  are 
crystal  controlled.  Compatible  with  all 
current  Altair  $$QQ  software  and 
hardware. 


altair  8800-b 


Pr  ice ,  specif  ica  t  ions  su  b  j  eel  to  chan  g  e    PI  ease  al  f  ow  u  p  to  60  days  for  del  t  ver  y 
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Go  Forth  and  Multiply 
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-  -  the  space  age  approach 


A  simple  4  bit  multiplied 
tion  algorithm  may  be 

implemented  on  virtually  any 
microprocessor  system  by 
simply  placing  a  table  of 
products  in  memory  and  then 
using  the  multiplier  and  mul- 
tiplicand to  form  a  relative 
address  to  point  to  the 
desired  product  in  the  table. 
This  technique  produces  a 
fast   multiply  and  does  not 


Mulnpii 


Muhipiie«rwi 


A  HIT 
ADDRESS 

(00 1  ool 
ooioi 

DO  I  10 
001  1  1 
oi  i  00 

0  1  i  0  1 

01(10 

01  i  1  I 
TO, 00 
10  0  I 
10,  10 

in  n 

1  l(00 

film 

1  1  I  10 

itjti 

i 


■'.Ml 

rmolj 

>rv    J 


4  BIT 

PRODUCT 

content! 

«r,i'iiiui 

oooo 

0000 
0000 
0000 

oooo 

000? 
0010 
001  1 
0000 
0010 

0  1  00 

01  TO 
0000 
00  1  1 
0110 
1001 


Fig,  h  Two  hit  multiplication 
table. 
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require  separate  hardware  in 
order  to  implement  a 
multiply  instruction.  Further- 
more, by  using  the  funda- 
mental properties  of  arith- 
metic, the  4  bit  multiply  may 
be  expanded  to  produce  an  8 
bit  or  larger  multiply  instruc- 
tion. The  disadvantage  of  this 
fundamental  technique  is  that 
a  four  bit  multiplication  table 
will  require  256  eight  bit 
memory  locations. 

The  algorithms  described 
in  this  article  (both  4  and  8 
bit)  may  be  applied  to 
systems  lacking  a  software 
multiply  or  they  may  be  used 
to  replace  a  slower  multiply 
in  systems  where  a  multiply 
instruction  already  exists. 

As  an  example  of  multipli- 
cation in  the  binary  system, 
consider  multiplication  of  the 
two  binary  numbers  1001 
and  1101: 


jyiutt<i>lu=*mJ 
Multiplier- 


1001 

K  1103 

~RS0T 


SlO 
"lO 


Partial 
Product! 


Product 


0000 

1001 
10Q1 
1110101     -11/iu 


Table  bate  eddfea  {merit  ugnibcant  addrra  bittl  =  10  [  01 10  !  0000  \  0000 

?  ;  tie; 


Example 

A  =  0000    1011    --  n  to 

B=0000    1010  ■  !0>0 


(Subroutine  ^ 
Mull  4     J 


A 
B 


1011 
0000 


0000 
1010 


ion  :io»o 

B    !     Ai$ 


AryurtiiQnl  A  =  1st  number 

Argument  B  ■  2nd  number 

jnuroben  limited  Ed  4  bits  I 


—    Prota*  fttith*  adorns 


RditiwaWrm1 
Absolute  iddres  ■ 


10111010 

1 00  T 1 DOOOQOOCMJ 

1  ojon  o(ioi  noio 

2      S   l  B  !    Aii 


"OR 
relative  jiUtiress 
and 
tibf  d  UitHi  jddr t&s 


Product  V«nt*nr j/  •  t 


10    1110=  IIOio 
UOx  11  =  TIOiQ! 


Product  absolute  address 


Load  Register 

wgiTh  content* 

of  memofy  at 

atmhEte  address 


Get  fwodoct  bom  table 


Retum 


Fig*  2.  Four  bit  multiply  algorithm  for  8  bit  machine.  Four  bit 
multiplicand  and  multiplier  must  be  placed  into  least  signifi- 
cant bits  of  S  bit  word. 
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The  Multiplication  Table 

The  table  of  products,  or 
multiplication  table,  is  gen- 
erated very  simply  by  joining 
a  4  bit  multiplier  and  a  4  bit 
multiplicand  together  to  form 
an  8  bit  relative  address.  The 
8  bit  relative  address  points 
to  a  memory  location  that 
contains  the  product,  or 
result,  of  multiplying  the  2 
four  bit  numbers  together. 

As  an  example,  consider 
the  2  bit  multiplication  table 
shown  in  Fig,  1.  If  we  wished 
to  multiply  the  binary  in- 
tegers 01  and  1 0  together,  we 
would  join  the  two  numbers 
together  to  form  a  relative 
address  of  Oil 0  or  1 001 .  The 
data  contained  at  either  of 
these  relative  addresses  is 
0010,  which  is  the  product  of 
the  two  numbers  (t  x  2  =  2), 

Setting  Up  a  4  Bit  Multiplica- 
tion Table 

The  4  bit  multiplication 
table  is  easily  set  up  by  multi- 
plying out  each  product  using 
all  combinations  of  4  bit 
numbers.  While  this  sounds 
time-consuming,  it  is  not,  and 
only  involves  256  multiplica- 
tions* (Some  computer 
manuals  may  have  this  table 
already  worked  out,) 

The  multiplication  table 
may  be  placed  anywhere  in 
memory;  however,  it  is  con- 
venient to  locate  the  table  on 
a  256  word  boundary  (the 
start  of  a  block  of  256 
words),  so  that  either  a 
logical  operation  or  an  arith- 
metic instruction  may  be 
used  to  generate  the  absolute 
address  of  the  product. 

Performing  the  Multiplication 

In  order  to  use  the  multi- 
plication technique  described, 
it  is  necessary  to  write  a 
simple  subroutine  as  shown  in 
Fig.  2,  In  brief,  this  subrou- 
tine accepts  2  four  bit  num- 
bers, uses  them  to  form  an  8 
bit  relative  address,  "ORs"  in 
the  base  address  of  the  table 
to  form  an  absolute  address, 
and  then  loads  the  product 
into  a  register  from  the  table, 
A  very   minimal    number   of 
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Figr  3,  Powers  of  two  example. 


instructions    are    needed    to 
perform  the  entire  process, 

An  8  Bit  Multiply 

Once  the  4  bit  multiply 
has  been  implemented,  the 
basic  properties  of  arithmetic 
may  be  used  to  generate  an 
algorithm  to  multiply  2  eight 
bit  or  larger  integers.  To 
multiply  the  2  eight  bit  num- 
bers A  and  B  together,  it  is 
first  necessary  to  break  the  8 
bit  numbers  down  into  4  bit 
pieces  such  that  A  =  m  (2^)  + 
n  and  B  =  q  (2**)  +  r,  where  m 
and  q  are  the  most  significant 
4  bit  portions  of  the  numbers 
and  n  and  r  are  the  least 
significant  4  bit  portions  of 
the  numbers,  (See  Fig.  3  for 
powers  of  two  example,  if 
you're  in  need  of  a  little 
"refresh"  in  this  area,) 


Multiplicand 
Multiplier 
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It  then  follows  that: 

A(BI  =  [m(24f  *  nj   |ui24|  *  f  J 

Expanding  the  above  ex- 
pression produces: 

A(B)  -  m(q]  {2&\  +  m[r)  (?4)  t  n  (qr  12^  +  n  in 

We  see  that  we  can  generate 
this  multiplication  by  per* 
forming  four  bit  multiplica- 
tions, followed  by  a  summa- 
tion of  the  products.  In  the 
case  when  a  power  of  2  is 
associated  with  the  product, 
the  product  must  be  shifted 
left  n  bits,  where  n  is  the 
power  of  two,  prior  to  the 
summation,  A  simple  subrou* 
tine  to  perform  this  8  bit 
multiplication  could  be  writ- 
ten as  shown  in  Fig.  4. 

Conclusion 

The    4    bit    multiplication 
algorithm  given  in  this  article 


may  easily  be  implemented 
on  any  8  bit  (or  larger)  micro- 
processor system  with  very 
little  difficulty,  provided  that 
the  system  has  an  8  bit 
register  in  which  to  store  the 
8  bit  product.  The  8  bit 
multiplication  al  gori  th  m, 
however,  produces  a  16  bit 
product,  a  product  which  is 
produced  by  summing  four 
16  bit  product  terms.  For 
easy  implementation  of  this 
algorithm,  the  microprocessor 
should  have  a  16  bit.  arith- 
metic register  or  a  16  bit 
software  add. 

The  fundamental  4  bit 
multiplication  algorithm 
described  in  this  article  was 
intended  primarily  to  be 
implemented  by  software, 
such    that  the  multiplication 


table  would  be  loaded  each 
time  the  system  was  loaded. 
There  is  no  reason,  however p 
why  the  multiplication  table 
could  not  be  placed  in  ROM 
or  PROM  and  made  a 
permanent  part  of  the 
system. 

The  algorithms  given  in 
this  article  were  not  intended 
to  be  the  last  answer  to  the 
problem  of  providing  a  multi- 
plication instruction  for  a 
microprocessor  system.  They 
are  intended  to  provide  a 
viable  alternate  solution  to  a 
problem  which  can  be  solved 
in  many  ways. 

If  the  microprocessor  user 
is  running  out  of  CPU  cycles 
and  his  system  is  overloaded 
due  to  the  use  of  such  a 
software  multiply  or  other 
software-implemented  in- 
structions, then  the  user 
should  seriously  consider 
adding  additional  hardware 
functions  to  replace  these 
software  routines.  ■ 
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Fig.    4.    Eight    bit   multiply   routine   (using  4  hit  multiply 
subroutine), 
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REPORT 


by  John  Craig 


Last  month  I  squee?ed  in  a  quick 
mention  of  the  Fa  ire,  and  this  month 
I'd  like  to  fill  in  more  of  the  details. 
Jim  Warren  (editor  of  Dr.  Dobb's 
Journal  and  Bob  Reiling  t editor  of 
the  Bay  Area's  Homebrew  Computer 
Club  Newsletter)  are  putting  together 
a  shindig  on  the  West  Coast  in  ApriL 
There  are  expected  to  be  over  200 
commercial  and  home  brew  exhibits, 
along  with  100  formal  and  informal 
seminars,  plus  two  big  banquets. 

You've  all  seen  how  microproces- 
sors have  played  a  big  pan  in  recent 
hamfests.  Here's  a  "computer  test'' 
that  ham  radio  could  play  a  big  part 
in,  One  of  the  conference  sessions  is 
being  planned  around  "Computers 
and  Amateur  Radio"  and  there's  no 
reason  why  this  couldn't  be  a  good 
opportunity  to  get  some  computer 
enthusiasts  interested  in  ham  radio. 
We're  going  to  have  to  show  them 
what  can  be  done  when  the  two 
hobbies  are  combined,  though. 

If  you'd  be  interested  in  presenting 
a  talk  on  ham  radio,  the  organizers 
would  like  to  hear  from  you.  If  you've 
got  your  home  system  doing  inter- 
esting things  with  (Of  without)  your 
ham  station,  and  you  can  cart  it  all  to 
San  Francisco,  then  you  ought  to  see 
about  getting  a  '"home  brewers" 
booth.  (By  the  way,  they  are  even 
offering  nominal  grants  in  aid  to  help 
with  exhibit  transportation  costs. 
Check  into  it  if  you  need  to. I  And, 
not  Incidentally,  the  "home  brew" 
booths  are  free. 

Don't  get  me  wrong  and  get  the 
impression  that  ham  radio  is  the  only 
thing  you  should  consider  (this  just 
seemed  tike  a  good  place  to  emphasize 
it).  There  are  a  multitude  of  other 
subjects  you  might  be  interested  in, 
and  1*11  mention  some  of  those  next 
month. 

The  firs!  West  Coast  Computer 
faJre,  to  be  he?d  in  the  San  Francisco 
Civic  Auditorium,  April  15,  16,  and 
17,  1977.  For  further  details  call  or 
write:  Jim  Warren,  Faire  Chairperson, 
Box  1 579,  Palo  Alto  CA  94302,  {41 5} 
851  7664  or  323  3111. 

DEDICATED  CONTROLLER 
APPLICATIONS 

Almost  without  exception,  every 
single  hoard  computer  which  has  been 
manufactured  and  marketed  was 
developed  for  the  digital  design  engi- 
neer to  use  in  dedicated  controller 
applications  (boards  such  as  MOS 
Technology's  KIM -l,  Intel's  SBC  80, 
National's  IMP  16,  etc  \  For  several 
reasons,  I  don't  think  it  would  be  such 
a  bad  idea  for  some  of  the  hardware- 
oriented  hobbyists  to  start  looking  at 
the  world  around  them  through  the 
eyes   of   those    riesinn    engineers.    In 


other    words,    start    looking    for   the 
same  applications  they  are. 

Let  me  give  you  an  idea  of  what  I 
mean.  I  once  heard  an  interesting 
story  about  a  microcomputer  engineer 
who  had  a  neighbor  who  was  in  the 
asphalt  business.  During  a  conversa- 
tion Over  the  backyard  fence  one  day, 
the  road  builder  was  relating  to  his 
engineer  neighbor  one  of  the  problems 
of  his  business  (which  was  costing  him 
a  lot  of  money).  It  seems  that  during 
the  manufacturing  of  asphalt  it  is  very 
important  to  get  all  moisture  out  of 
the  sand/gravel  mixture  prior  to  begin- 
ning the  mixing  process.  This  is 
accomplished  by  using  kerosene 
burners  mounted  under  a  large  tum- 
bler containing  the  sand/gravel  mix. 
The  problem  was  that  these  burners 
kept  going,  and  consuming  expensive 
amo Lints  of  kerosene,  for  some  time 
after  the  mixture  was  completely 
dried  out.  The  engineer  recognized 
this  as  a  problem  which  could  be 
solved  by  a  microcomputer,  some 
sensors,  and  some  valve  controllers. 
He  installed  moisture  sensors  within 
the  tumbler  (and  I'm  still  having 
trouble  picturing  that}  and  used  the 
computer  to  monitor  the  amount  of 
moisture  and  control  the  amount  of 
kerosene  going  into  the  burners.  And, 
of  course,  the  burners  were  turned  off 
at  precisely  the  right  time,  resulting  in 
significant  savings  in  kerosene.  As  a 
matter  of  fact,  the  designer  derived  his 
"fee"  from  a  royalty  based  on  a 
percentage  of  the  annual  savings  the 
new  system  offered  (compared  to  the 
old  way  of  doing  it). 

We've  got  a  couple  of  things  going 
for  us  in  this  area  . . .  and  a  couple 
against  us,  First  of  all  (in  the 
"against"  department),  we  all  need 
more  exposure  to  the  world  of 
analog  to  digital  and  digital  to  analog 
conversion  techniques.  We  haven't 
seen  enough  articles  on  the  subject  fin 
any  magazine}  and  it's  doubtful  that 
there  are  a  yeat  number  of  people 
among  our  ranks  with  extensive  ex- 
perience in  this  area.  Those  that  are 
should  get  busy  and  share  some  of 
their  knowledge  through  an  article  or 
two*  I  would  think  a  good  place  to 
start  would  be  a  publication  such  as 
National  Semiconductor's  TRANS 
DUCERS  Handbook.  (The  handbook 
covers  temperature  and  pressure  trans 
ducers  and  application.) 

On  the  plus  side,  most  of  the  hams 
who  are  into  computers  have  suffi 
cient  electronics  background  to  pick 
up  the  necessary  information  on  A/0 
and  D/A  applications  and  the  inter 
facing  to  a  computer.  Also,  we're 
going  to  be  seeing  articles  on  some 
very  low  cost  single  board  computers 
in    upcoming   pages  of  73  and   Ktfo 


baud.  Some  of  these  boards  can  be 
built  for  as  little  as  350  to  £100  (quite 
an  improvement  over  the  $250  to 
$450  range  we  Ye  normally  faced  with 
from  the  commercial  versions).  And, 
one  more  plus  ...  the  hobbyist  isn't 
going  to  have  to  go  through  the 
"trauma"  of  having  to  team  how  to 
program  his  microprocessor.  He*s 
already  been  there' 

QUANTITY  PURCHASING 

A  friend  of  mine  is  building  a  low 
cost  132  column  line  printer  which 
should  have  quite  an  effect  on  the 
hobbyist  and  small  business  computer 
market.  Just  like  anyone  else  attempt 
ing  a  project  such  as  this,  he's  having 
his  problems  getting  financial  backing 
for  the  venture.  In  the  process  of 
putting  together  a  cost  analysis 
package  (to  show  to  prospective 
backers) ,  he  ran  across  some  inter 
esting  things  which  are  worth  sharing 
with  you. 

One  of  his  objectives  in  putting 
together  this  package  was  to  itemize 
each  component  that  goes  into  the 
printer  and  put  down  the  single  quan 
tity  price,  the  quantity  price  (1001. 
and  the  total  cost  per  unit  for  that 
component  I  based  on  the  number 
required  for  each  unit).  After  getting 
all  this  information  down,  he  could 
then  very  easily  add  it  all  up  and  come 
up  with  a  cost  per- unit  based  upon 
single  quantity  purchasing  versus 
quantity  buying  (he  knew  that  one 
was  going  to  be  quite  a  bit  less .  .  .  he 
just  wanted  to  see  how  much) 

He  quite  naturally  assumed  (as  did 
I)  that  the  best  way  to  go  about 
getting,  the  lowest  prices  for  the 
various  components  would  be  through 
OEM  price  lists-  We  were  both  in  for  a 
surprise.  Here's  an  example  of  what  he 
came  up  with  on  integrated  circuit 
prices  using  a  Signetics  and  National 
Semiconductor  OEM  price  list: 

1  to  24    100  to  999 

Signetics  -  7400  DIP       S.51  $.34 

National       7400  DIP  55  ,35 

Signetics  -  7474  DIP       $.79  $.62 

National      747A  D?P         .88  .5* 

The  above  information  certainly 
doesn't  contain  any  earth  shattering 
news  (except  to  show  my  friend  the 
siight  price  difference  between  the 
two).    But  and    look   out,  here 

comes  the  good  part  .  . .  after  getting 
the  whole  package  together  he  hap- 
pened to  glance  at  the  James  and 
God  bout  ads  in  73  and  suddenly 
discovered  what  low  prices  realty  are' 
Here's  the  way  they  stack  up  with 
regard  to  the  two  ICs  picked  at 
random: 

Goifomil  -  7474  DIP  .3fl 

Jamet  7474  DIP  .32 


Godbout- 7400  DIP         $.18 
James         -74QQDIP  .16 

And  those  are  single  quantity  prices!! 

Rather    incredible,    right?    Well,   you 

ain't  seen  nothin'  yet1  Both  Godbout 

and  James  offer  a  20%  discount  on 

orders  of  100  or  more! 

Normally  I'm  pretty  level  headed 
and  don't  get  too  excited  about  such 
things,  but  this  really  intrigued  me. 
Furthermore,  it  occurred  to  me  that  a 
lot  of  other  people  out  there  in 
hobbyville  and  small  business!  and 
might  make  the  same  mistake  {using 
OEM  price  lists)  when  getting  ready  to 
manufacture  things.  Therefore,  I 
decided  to  do  some  checking  into  the 
situation  and  find  out  just  what  was 
going  on.  A  phone  call  to  Bill  God 
bout  cleared  it  all  up.  Very  simpJy,  if 
you're  going  to  be  buying  ICs  in  the 
hundreds  of  thousands,  such  as  God- 
bout and  James  do,  then  the  manufac 
turer  brings  out  an  entirely  different 
price  list  than  the  one  my  friend  had. 
But  the  most  important  point  he 
brought  out  is  that  the  chips  he  and 
James  (and  most  of  the  other  farge 
volume  dealers)  art  selling  are  full 
spec  ICs.  Your  first  impression  after 
seeing  the  targe  difference  in  those 
prices  is  that  the  dealers  must  be 
selling  something  other  than  quality 
material.  Not  so. 

MISCELLANEOUS 
About  a  year  ago  I  subscribed  to 
Ham  Radio  and  QST  for  the  express 
purpose  of  keeping  track  of  the  ''com- 
petition" and  their  coverage  of  the 
computer  hobbyist  An  icrocomputer 
applications  area.  Each  month  when 
those  magazines  arrived  it  became 
more  and  more  obvious  that  I  had 
wasted  my  money,  8ut,  I  hate  to  just 
throw  them  away  .  ,  .  after  all,  there's 
very  likely  some  body ,  somewhere, 
who  would  like  to  have  them.  1  think 
perhaps  they'll  be  going  with  me  to 
the  next  ham  swap. 

Quite  often  I  have  people  ask  me 
about  the  opportunities  for  getting 
into  computer  programming  and /or 
maintenance  through  the  experience 
they've  gained  "working"  with  a 
hobby  system,  I  wouldn't  want  to 
discourage  anyone,  but  f  think  such 
an  approach  would  depend  an  awful 
tot  on  the  individual  and  his  plan  of 
attack.  The  idea  is  not  too  terribly 
farfetched,  though.  I  glance  through 
the  Sunday  Los  Angefes  Times  classi 
fieds  every  now  and  then  to  keep 
track  of  anything  that  might  have  a 
bearing  on  the  computer  hobbyist 
field.  It's  interesting  to  note  that  I've 
been  seeing  more  and  more  ads  for 
microcomputer  experienced  per- 
son net  By  "more  and  more/'  I  mean 
4,  5,  or  6  each  Sunday  .  .  .  compared 
to  none  a  year  and  a  Half  ago. 
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i-DIGITAL  DATA  RECORDERS 


USING  3IW  DATA 
CARTRIDGES 


Model  3M3  -  S199.95 


BRAND  NEW  DESIGN! 


Model  3MI- $169.95 


Featuring  the  radically  new  "UNI BOARD"  method  of  construction  for  data  cartridge  drives.  The  major  computer 
manufacturers  are  changing  from  cassettes  to  cartridges  at  a  rapid  pace  because  of  Freedom  from  binding  and  greater  data 
reliahility.  Now,  these  professional  type  units  are  priced  within  the  range  of  all  data  users.  Being  made  primarily  as  OEM  data 
storage  units  for  the  world's  major  manufacturers,  these  units,  together  with  controller  board  and  software  ROM,  are  being  made 
available  to  the  individual  user  as  well. 


*  Appearance  and  specifications  may  be 


slightly  following  acceptance  tests  now  being  conducted  by  OEM  users. 


MODEL  3M3 


Uses  the  3M  Data  Cartridge,  model  DC300,  This 
cartridge  contains  300  feet  of  ,250  tape  in  a  sealed 
container.  Records  and  plays  at  9600  baud  NRZP  4800  baud  P.E, 
Nominal  speed  8n  per  second.  Max.  recommended  flux  density 
1200  fcpi.  Using  four  tracks,  you  can  store  nearly  2  megabytes  of 
data  on  a  cartridge.  Cartridge  measures  4TT  by  6".  Tunis  counter 
indicates  tape  position.  Inter-record  gap  light  gives  more  accurate 
position  2SIO(R)  is  NOT  required  for  use  but  is  highly  recom- 
mended for  8080  and  Z80  systems. 

^n****.^*.  <.0.-^.-,^A-r.,-^.<*     FULL    SOFTWARE    CONTROL 
COMMON  SPECIFICATIONS     of  recQrd    play    ^  forward  and 

rewind.  LED  indicates  inter-record  gaps.  EOT  and  EOT  are  sensed 
and  automatically  shut  down  recorder.  Can  also  be  manually 
operated  using  the  switches  on  top  which  parallel  the  software 
control  signaJs  when  not  under  software  control.  Signal  feedback 
makes  it  possible  to  software  search  for  inter- record  gaps  at  high 
speed.  1 17V  -  60  Hz  —  5  watts. 


TWO  I/O  PORT  CONTROLLER  WITH  ROM 


Controls     your 
terminal  and  one 

or  two  cassettes  or  cartridge  units.  On  board  ROM  (for  8080  and 
Z80)  has  terminal  and  cassette  software  for  turn  on  and  go 
operation.  NO  MORE  BOOTSTRAPPING,  Plug  in  compatible  with 
Altair  and  IMS  A  I.  Loads  and  dumps  memory  in  Hex  from  the 
keyboard,  formats  tape  files,  punches  tape  functions  as  a  word 
processor  and  searches  for  files  and  four  letter  strings  within  files, 
Keyboard  controls  the  cartridge  units  above  on  rewind  and  fast 
forward.  Special  keyboard  codes  enable  you  to  dump  and  read 
Phase  Encoded  tapes  as  well  as  NRZ  tapes.  (Including  K,C.  Std.) 
Call  routines  give  access  to  these  from  your  software. 

MODEL  2SIO(R>  -        With  1  ROM  for  NRZ  Cassettes  $169.95 
(Assembled  &  Tested)  (Half  of  above  Program) 

With  2  ROMs  for  Data  Cartridges  and 
P.E.  cassettes.  5189*95  (Pull  Program) 

Kits  available  for  $30  off  above  prices. 


Mnnn  imi"  Uses  tiie  3M  Data  Cartridge  type  DC100A.  This 
FVtwci.  jwii  cartage  contains  150  feet  of  .150  tape  and  is  the 
same  cartridge  used  by  HP.  and  others.  Runs  at  4800  baud  NRZ, 
2400  baud  P.E.  Tape  speed  adjustable  but  nominally  set  at 
S'Vsecond,  Maximum  recommended  flux  density  1200  fcpi 
Cartridge  measures  2-1/8"  by  3-1/4".  Tins  model  is  ultra  compact, 
yet  extremely  capable.  It  is  intended  for  word  processing,  mailing 
list  use  and  other  applications  requiring  the  compact  storage  of  data. 
Data  location  is  by  inter  record  gaps  and  automatic  file  search.  See 
Common  Specs  and  2SIO(R)  below.  2SIO(R)  is  NOT  required  for 
use,  but  is  highly  recommended  for  8080  and  Z80  users. 

For  80Q0  and  Z80  users:  Comes  complete  with  software  program 
listings  for  the  programs  on  the  2SIO(R)  ROM  below.  6800 
software  is  being  written  but  not  yet  completed.  These  programs 
give  FULL  SOFTWARE  CONTROL. 

CARTRIDGE  AVAILABILITY  Cartridges  are  made  by  3M,  ITQ 
Wabash  and  others.  They  are  available  at  all  computer  supply  houses 
and  most  major  computer  service  centers.  We  can  also  supply  them 
at  normal  current  list  prices, 

AUDIO  CASSETTE  INTERFACE*  Phase  Encoding  inter- 
face for  use  with  audio  cassettes  or  NRZ  recorders.  Runs 
2400  baud  phase  encoded  on  good  quality  audio  cassette  recorders. 
May  also  be  used  with  2SIO(R)  above  to  use  the  2SlO(R)  cassette 
programs  with  your  audio  cassette  player.  Can  also  accommodate 
TarbeU"  tapes  and  K.C.  Std.  tapes.  $50.00P  Wired  &  Tested, 

$35.00,  Kit  Form. 

*NOTC:  You  do  not  require  an  interface  with  the  3M1  and  3M3 
unless  you  Fnase  Encode.  But,  you  do  need  an  interface 
to  use  the  2SIO(R)  with  your  own  audio  cassette. 

"COMPUTER  AID"  and  *,UNIBOARDf"  are  trademarks  of  the 
NATIONAL  MULTIPLEX  CORPORATION.  The  3M  Data 
Cartridges  are  covered  by  3M  Patents  and  Marks.  "UNTBOARD" 
Patents  Pending. 


OVERSEAS:      EXPORT  VERSION       220  V  -  50  Hz.  Write  Factory  or  -  Datameg,  8011  Putzbrunn,  Munchen,  Germany;  Nippon 

Automation  5-16-7  Shiba,  Minato-Ku,  Tokyo;  EBASA,  Enrique  Barges,  17  f^rcelonat  Spain:  Hobby  Data,  SpireaVagen 
5t  Malmo,  Sweden;  G.  Ashbee,  172  Ifield  Roadt  London  SW  10-9 AG. 

For  U.P.S.  delivery,  add  $2.00  each  item.  Overseas  and  air  shipments  charges  collect.  NJ.  Residents  add  5%  Sales  Tax.  WRITE  or  CALL 
for  further  information.  Fhone  Orders  on  Master  Qtarge  and  Bank Ameri card  accepted. 


NATIONAL  MULTIPLEX  CORPORATION 


3474  Rand  Avenue,  South  Plainfteld  NJ   07080,  Box  288.  Phone  (201)  561  3600  TWX  710-997-9530. 


How  to  Find  a  Forgetful  Memory 


diagnostics  for  a  thoughtless  computer 
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Ml 
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MB 
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ne 

MOV  CM 
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EM 
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Return  to  mam  proymiii 

Dan  Slogditf  VE3DWC 
182  Victoria  Street 
St.  Marys,  Ontario 
Canada  NQM  2V0 


Table  J,  The  improved  memory  diagnostic  program*  Note  that 
the  programmer  must  initialize  "TWP",  "FWP'\  and  "NB" 
according  to  the  block  memory  he  wishes  to  tesL 


In  a  recent  article  (73 
Magazine,   Oct.,  1976,  p, 

114),  I  described  a  simple 
memory  diagnostic  program 
for  8080-based  systems  and 
illustrated  its  use  in  trouble- 
shooting 4K  memory  boards. 
While  that  method  is  effective 
for  localizing  gross  defects, 
such  as  chips  which  have  erne 
or  more  bits  permanently 
set,  more  subtle  defects  may 
evade  detection.  For  exam- 
ple, after  discovering  4  bad 
chips  in  8K  of  memory,  by 
the  simple  techniques  de- 
scribed in  my  previous  article, 
I  attempted  to  load  and  run 
"SCELBAL"  -  but  to  no 
avail.  After  many  hours  of 
checking  and  reloading  scat* 
lered  addresses  with  the  cor- 
rect contents,  it  dawned  on 
me  that  when  I  corrected  the 
contents  of  some  addresses  1 
was  sometimes  changing  the 
contents  of  other  addresses, 
What  obviously  was  needed 
was  a  more  thorough  memory 
"debugging"  approach-  This 
article,  I  believe,  brings  us 
one  step  closer  to  that  end, 
and  "SCELBAL"  is  now  run- 
ning fine. 

The  simple  methods  which 
I  outlined  in  the  previous 
article  employ  two  basic  tech- 


niques. One  technique  takes 
the  value  of  an  address  and 
loads  it  as  a  data  word  into 
that  same  address.  This  is 
done  for  all  256  addresses  on 
a  page.  Next,  the  values  of 
the  addresses  are  compared 
with  their  respective  con- 
tents. If  they  are  dissimilar, 
an  error  printout  is  pro- 
duced. For  example,  if  the 
eighth  data  bit  (bit  7)  at 
address  023  is  always  set  to  1 
due  to  a  chip  defect,  the 
actual  contents  of  that 
address  will  be  223,  which 
would  generate  an  error. 
However,  if  bit  0  of  address 
023  was  always  set  to  I ,  no 
error  would  be  detected. 
Needless  to  say,  this  would 
cause  problems  in  an  actual 
program  which  required  that 
bit  0  at  address  023  be  set  to 
0. 

One  way  that  the  above 
problem  can  be  overcome  is 
to  use  a  slightly  different 
approach.  Typically,  this 
second  technique  loads  a 
random  number  into  all  %K 
addresses  of  a  page  and  then 
sequentially  examines  the 
contents  of  the  256  addresses 
to  see  if  they  still  contain  the 
pattern  which  was  loaded 
into  them.  If  enough  random 
patterns  are  tried,  a  bit  at 
some  given  address  which  is 
permanently  set  will  sooner 
or  later  be  discovered.  How- 
ever, a  not  uncommon  prob- 
lem is  for  2  or  more  addresses 
to  interact.  If  addresses  023 
and  025  were  interacting  in 
such  a  manner  that  whatever 
was  loaded  into  bit  7  at 
address  025  changed  ihe  cor- 
responding bit  in  address  023, 
then  this  second  technique 
would  not  detect  the  error  by 
virtue  of  the  fact  thai  the 
whole  page  was  loaded  with 
the  identical  data  word. 

As  if  the  above  wasn't 
trouble  enough,  programs 
which  check  only  one  pagp  of 
256  addresses  at  a  time  are 
unable  to  detect  interactions 
between  2  or  more  of  the  4 
blocks  of  256  bits  which 
actually  reside  on  a  single 
21 02  type  memory  chip. 

The  program  described  in 
this  article  overcomes  the 
shortcomings     listed     above, 
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and  when  fully  implemented 
provides  a  potent  tool  for 
detecting  memory  problems. 
In  order  to  make  maximum 
use  of  the  procedure,  I 
recommend  that  you  read  my 
earlier  article  in  order  to 
understand  the  functional 
layout  of  a  typical  4K  board 
of  2102  chips. 

About  the  Program 

In  my  system,  the  pro- 
gram, which  is  listed  in  Table 
1f  resides  on  page  043, 
address  200-320  (octal). 
Relocation  should  provide 
little  difficulty  once  the 
mechanics  of  the  program  are 
understood. 

The  program  loads  a  Test 
Word  (TW),  either  377  or  000 
{octal),  into  one  address  in  a 
IK  segment  of  the  board.  It 
then  fills  the  remaining 
addresses  of  the  4  pages  with 
a  Field  Word  (FW),  either 
000  or  377  (the  complement 
of  the  TW).  When  the  4  pages 
have  been  filled  with  the  FW, 
the  program  retrieves  the  TW 
which  was  previously  stored 
in  memory  and  examines  it  to 


see  if  it  was  altered.  If  the  TW 
has  been  altered,  an  error 
printout  will  be  produced.  If 
no  error  has  occurred  at  that 
address,  the  next  sequential 
address  is  loaded  with  the  TW 
while  all  other  addresses  are 
loaded  with  the  FW.  Then  the 
stored  TW  is  once  again 
tested.  This  process  is  re- 
peated until  each  address  in 
the  4  page  block  has  been 
tested. 

The  program  repeats  the 
above  procedure  eight  limes 
(your  option).  The  reason  for 
repeatedly  testing  a  4  page 
block  is  that  the  repeated 
accessing  of  a  particular  area 
in  memory  will  generate  addi- 
tional heat,  consequently 
increasing  the  chance  that 
marginal  chips  with  thermal 
defects  will  be  detected. 

The  programmer  then  sets 
up  the  program  to  check  the 
next  block  of  4  pages  on  a 
board,  until  the  whole  board 
has  been  checked*  In  order  to 
keep  the  program  simple  for 
beginners  like  myself,  I  opted 
to  have  the  programmer  ini- 
tialize each  successive  4  page 


020  167  375 

020  222  376 

02 1  026  177 

022  140  337 


020  134  010 
020  1 35  020 
023  163  100 
023  272  004 


Table  2.  A  typical  printout 
from  "DEBUG/*  Test  word 
for  the  left-hand  column  w^s 
3  77,  while  the  test  word  for 
the  right-hand  column  was 
000. 

block;  obviously  the  com- 
puter could  be  made  to  do  it, 
albeit  at  the  cost  of  making 
the  program  more  complex 
and  harder  to  follow.  After 
checking  out  the  whole 
board,  the  programmer 
should  change  the  TW  and 
FW  to  the  values  given  in 
brackets  in  the  program,  and 
then  test  the  whole  board 
again.  You  may  encounter  a 
situation  where  the  377  test 
word  won't  be  altered  by  an 
interaction  with  a  000  field 
word,  but  a  000  TW  will  be 

altered  by  a  377  FW. 

Table  2  illustrates  a  typical 
printout.  Note  that  the  page, 
address,  and  incorrect  data 
are  output  ted.  As  in  the  pre- 
vious program,  this  program 


assumes  the  existence  of  an 
octal  conversion  and  print 
routine    ("OCTOUT')  which 

it  can  calk 

A  Few  Tips 

When  you  are  making  the 
test,  do  it  once  or  twice  with 
the  case  off  the  computer 
when  it  is  relatively  cook 
Then  put  the  case  on  and  run 
through  the  procedure  with 
the  computer  thoroughly 
warmed  up.  I  found  4  defec- 
tive chips  with  the  program 
when  testing  cool,  and  4 
more  when  testing  hot.  What 
really  blew  my  mind  was  that 
two  of  the  cool  defects 
showed  up  only  sporadically 
under  the  hot  condition. 
Also,  this  is  a  time  when 
effective  use  can  be  made  of 
the  spray-type  component 
coolers.  You  might  also  wish 
to  sandwich  the  memory 
board(s)  between  other 
boards  in  order  to  entrap  the 
heat, 

I  hope  you  find  the  pres- 
ent techniques  as  valuable  as  I 
have.  Happy  troubleshoot- 
ing." 


WESTON  4449 
Digital  Multimeter 


LIGHT.' 
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3Y2  digit.  Solid  state.  Dual  slope  high  impedance  bi-polar 
A/D  converter.  Auto-blanking  and  polarity.  Single  chip  for 
logic  circuitry.  Overload  protection.  Ranges:  DC  Volts: 
0*199.9  mV  -  1.999  Vr  .05%  rdg  ±1  digit.  0-19,99  - 
199.9-1000  V,  J%  rdg  ±1  digit.  AC  Volts:  0-99.9  mV  - 
1.999-19.99-199.9  V.  .3%  rdg  ±1  digit  40  Hz  -  10  kHz. 
0-1000  V  .5%  rdg  ±1  digit,  40  Hz  -  2  kHz,  199.9  mV  - 
1.999-19.99-199.9  V,  .6%  rdg  ±1  digit,  10  kHz  -  20  kHz, 
0*1000  V,  1%  rdg  ±1  digit,  2  kHz  -  10  kHz.  DC  Current: 
0-199,9  uA  —  1.999  mA,  .2%  rdg  ±1  digit.  AC  Current: 
0-99.9  uA,  .4%  rdg  ±1  digit,  40  Hz  -  10  kHz.  0-1999  mAr 


DEPENDABLE/ 


.75%  rdg  ±1  digit,  10  kHz  -  20  kHz,  Resistance:  0-199.912 
-  1.999  K,  1  mA  @  0.2  +  2  V,  ,25%  rdg  ±3  digits,  0-19.99 
K  -  199.9  Kf  10  uA@0.2  +  2V.  .1%  rdg  ±1  digit  0-1.999 
M,  1  uA  @  2  V,  ,2%  rdg  ±1  digit.  0-19.99  M,  .1  uA  @  2  V, 
,5%  rdg  ±1  digit.  Specifications:  Conversion  Rate:  4  per  sec, 
CMR:  80  dB.  NWR;  38  dB.  Power  Req:  115  Vr  50  -  400 
Hz,  Temp:  25°C  3°C,  0°  C-50°  C  at  derated  ace.  Size: 
2.25"H  x  5.45"W  x  7'fD.  Weight:  2V*  lbs. 
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use  the  stack  pointer 
debug  your  programs 


I  HclM  . ,  -  Practical  Microcomputer  Programming: 

The  Intel  8080  is  the  book  you've  been  waiting  for.  Written  by 
application  programming  people  for  application  programmers, 
this  is  not  a  book  of  theory,  but  a  book  of  step  by  step 
solutions  to  real  problems.  In  eighteen  chapters  and  more 
than  1 00  example  programs  it  shows  you  exactly  how  to  do 
all  of  the  things  listed  above  and  many,  many  more  with  8080 
assembly  language,  A  complete  programmer's  guide  to  using 
the  8080,  it  also  contains  the  full  source  text  of  a  mini- 
computer cross  assembler  and  a  debug  program  for  8080 
based  systems.  This  could  be  the  best  programming 
information  bargain  you  will  ever  seet 


Northern  Technology  Books 

Box  62r  Evanston,  Illinois  60204 

Please  send  my  copy  of  Practical  Microcomputer  Programming: 
The  Intel  8080  at  $2 1.95. 

□  check  enclosed  □  money  order  enclosed 

Illinois  residents  add  $1 ,1 0  state  sales  tax.  No  C.O.D.  ptease. 
Please  type  or  print 

Name 
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This  Month's  Specials 

NEW 

Fairchild  VHF  Prescaler  Chips 


Type 

Description 

Price 

iicoifc 

High    Speed    Dual    5-4    Input 

0R/W0R 
$15.40 

11C05DC 

1  GHZ  Counter  Divide  By  4 

$74.35 

11C05DM 

1  GHZ  Courier  Divide  By  4 

S110.50 

11CD6DC 

UHF     Prescaler     750     MHz 

D     Type 

j 

Flip/Flop 

$12.30 

11C24DC 

Dua]   TTL   VCM 

52.60 

11C44DC 

Phase  Freq.  Detector 

S2  60 

11C58DC 

ECL  VCM 

$4.53 

I1C70DC 

600  MHz  Flip/FJap  With  Reset 

$12.30 

11C83DC 

1  GHZ  24B/256  Prescaler 

$29.90 

11C9QDC 

650  MHz  ECL/TTL  Prescaler 

516.00 

11C9CDM 

650  MHz  ECL/TTL  Prescaler 

$24.60 

11C91DC 

650  MHz  ECL/TTL  Prestaler 

$16.00 

11C91DM 

650  MHz  ECL/TTL  Prescaler 

$24.60 

95H900C 

250  MHz  Prescaler 

$9,50 

95H90DM 

250  MHz  Prescaler 

$1655 

95H91DC 

250  MHz  Prescaler 

$930 

95H91DM 

250  MHz  Prescaler 

$16.50 

RF  TRANSISTORS 


New 


RCA  40290   12.5v,  Ft.  Typ.  500MHz  2  watts 

mfn.  at  p.  in  0.5  watts  $2.43 


2N2857 

$LB5 

2N6080 

$5.45 

2N3375 

57.00 

2 N 6081 

$8.60 

2 to 3866 

$1.08 

2N6082 

$11.25 

2N4072 

$1.50 

2N6083 

$12.95 

2N4427 

5120 

2N6G84 

S14.95 

2N5179 

$.63 

2N6I66 

$8500 

2N5589 

$4,60 

MRF511 

$8.60 

2M5590 

$6.30 

MMCM918 

$2,50 

2N5591 

510.35 

MMT2857 

$250 

2M5637 

$20.70 

TUBES 


IP21 

2E26 

4X150C 

4X150A 

4CX250B 

4X250F 

DX415 

572B/T160L 

611 A 

813 

931A 

4652/8042 

5894 

*il4BA 


$19.95 

$4.00 

£18,00 

$15.00 

$24.00 

S22.00 

$25.00 

$25.00 

$7.95 

$19.00 

$9.95 

$6.95 

$32.00 

S4.75 


G146B/8298A  $5,75 

6661  $1.00 

6680  $100 

6681  $1.00 
7984  $3.95 
8072  $32.00 
8106  $1.95 
8156  $3.95 
8950  $5.50 
6LQ6  S3.95 
7289/2C39A$4.50ea. 


JUST  ARRIVED!   These  radios   have  just   been 
pulled  out  of  service.  Set  up  for  approx.  150  MHz. 

Clean.  All   tubes  included.  No  accessories.   Prices 
FOB  Phoenix, 

Motorola  U43  GGT  $49T95 

G£  TPL  $99.qs 

GE   MT-33  $39.95 


NICAD   Batteries,   AA,   1.25  vofts  494  ea, 

GEL/CELL  #GC1215, 12  volts,  13  amp  hrs  $19.95 


We    have   all    types    of    test   equipment.    Call    or 
write   today! 


electroqies 

2543   N.  32ND  STREET 

PHOENIX,  ARIZONA  85008 

PH.  602-9570786 
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Jim  Huffman  WA7SCB 
HUFCQ 
PO  Box  357 
Provo  UT  84601 

Most  software  articles 
I'm  finding  in  all  the 
popular  magazines  are  written 
in  software  language,  which  I 
have  a  heck  of  a  time  under- 
standing. I'm  just  a  radio 
amateur,  not  a  computer 
genius.  So  it  takes  a  little 
more  detailed  explanation  for 
me  to  understand  what's 
going  on.  However,  I  have  a 
little  business  of  my  own  and 
to  help  my  business  I  pur 
chased  a  SWTPC  6800  com- 
puter kit.  Once  I  got  the 
machine  together,  I  was  most 
anxious  to  put  it  to  work  for 
my  business.  And  that's 
where  I  gained  a  little  soft- 
ware knowledge.  After 
writing  the  program  for  my 
business,  I  thought  it  would 
be  interesting  to  present  the 
same  program,  with  a  few 
changes,  to  my  fellow  hams. 
So,  here  it  is, 

The  object  of  this  article  is 
to  give  you  a  logkeeping 
program  and  to  explain  how 
the  program  works.  You  may 
not  have  a  6800  micro- 
processor yourself  or  may 
want  to  develop  the  program 
for  your  IMSAI  or  MITS 
computer.  Or,  you  may  not 
even  have  a  computer  and 
perhaps  just  want  to  know 
more  about  software.  If  you 
have  a  Motorola  6800  micro- 
processor and  you  area  radio 
amateur,  the  program  listing 
at  the  end  of  the  article  is  for 
you.  This  program  does  a  few 
unique  things  and  can  be 
modified  just  like  an  elec- 
tronic circuit  to  best  suit 
your  personal  needs,  First  of 
ail,  we'll  spend  some  time 
talking  about  the  basic 
concept  of  the  computer 
program  and  what  it  is  sup- 
posed to  do  so  you  can  have  a 
little  better  understanding  of 
what's  going  on.  Then  we'll 
talk  about  the  details  of  the 
Amateur  Computerized  Log- 
keeping  Program. 

Before  we  jump  right  into 
the  meat  of  the  article,  I 
should  tell  you  a  few  things 
about  the  program  and  how  it 


Super  Log 


-  -  a  program  for  the 


ham  shack  computer 


operates  and  exactly  what  it 
can  do  for  you.  To  begin 
with,  \trs  a  Search  program.  It 
will  search  for  data  entered  in 
memory,  by  using  the  first 
three  characters  entered.  It's 
not  an  alphabetic  search;  it 
simply  uses  the  first  three 
characters,  which  can  be 
alpha,  numeric,  or  anything 
you  want.  This  is  a  natural 
for  amateur  radio  calls  since 
the  fast  three  letters  of  any 
callsign  are  different  for  each 
amateur  station.  {While 
indeed  it  is  possible  to  have  a 
WA7SCB,  a  K7SCB,  a 
K6SCB,  etc,  odds  are  against 
working  a  bunch  of  hams 
with  the  same  last  three  let- 
ters,) A  typical  input  to  the 
computer  might  be  that 
shown  in  the  photos.  Note 
the  call  letters  start  on  one 
line  and  the  state  begins  on 
the  other.  Thus,  the  com- 
puter can  search  for  the  call 
letters,  or  the  state,  or  for 
whatever  is  on  one  line.  There 
are  also  some  entry  and 
change  programs  that  allow 
you  to  delete  entire  lines  of 


data,  thus  removing  someone 
from  the  logkeeping  mem- 
ory- If  your  computer  has  a 
cassette  interface,  there  is  a 
program  to  store  logs  on  digi- 
tal cassettes  and  read  them 
out  on  a  later  date  if  you 
need  to,  to  produce  hard  copy 
on  a  teletype  or  line  printer. 
The  only  character  that 
can  be  accessed  directly  by 
the  keyboard  without  punch- 
ing another  button  is  S.  S  is 
the  key  that  tells  the  program 
to  go  into  the  search  routine. 
The  computer  will  come  back 
with  CALL?  You  then  insert 
the  last  three  letters  of  the 
call  followed  by  a  period.  The 
period  causes  the  program  to 
start  running  and  the  com- 
puter searches  through 
memory.  Any  time  your 
processor  comes  to  a  line  of 

load  teaamjom  "tr  era  sex> 

XMHE3U7Z  -  Bfc  XI  OX  U  d*t*> 

aiascr  -  n  jx  txx  n  ih=zbs  o&  m 

IXDEXED  -  At  SI  {XX   it  amount   of  off**?  free?  "lnd«x"   eijnzencO 

fcXTEKDED    -    5-6  £&  ££   (XXXX   lb    full    aidressj 

Fig.  i.  6800  addressing  methods,  using  "Load  Accumulator 
A  "  instruction  as  an  example. 
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information  that  starts  with 
the  three  letters  that  you 
punched  in,  it  will  print  them 
on  the  screen  of  the  CRT. 
You  then  can  ask  for  any 
other  listings  that  start  with 
those  three  letters  by  pushing 
any  other  character  on  the 
keyboard  (preferably  line 
feed  —  makes  for  a  neater 
display).  Or,  you  may  go 
back  to  the  main  program  by 
punching  a  Y,  telling  the 
computer,  "Yes,  this  is  the 
guy  I  was  looking  for."  You 
may  Enter  data  by  holding 
down  the  control  button  and 
then  punching  the  letter  E,  If 
no  more  memory  positions 
are  available,  the  computer 
will  come  back  with  FULL 
(not  all  of  us  can  afford 
64K);  if  there  are  memory 
positions  available  the  com- 


■ 


The  WA  7SCB  station. 


p  uter  will  respond  with 
CALL?  You  then  enter  the 
data  that  you  wish  to  be 
stored,  formatting  it  as  shown 
in  Table  1.  (Of  course,  you 
may  use  your  own  format, 
but  you  do  need  to  standard- 
ize. This  way  you'll  be  able  to 
search  for  the  data  again  at 
some  later  date.)  After  you 
have  entered  all  the  desired 
data,  press  the  period*  The 
period  then  terminates  the 
Enter  Routine  and  the  com- 
puter  sends  "*73s".  Those  of 
you  who  do  not  go  along 
with  saying  "73s"  in  its  plural 
form  simply  change  the  pro* 
gram  to  say  "73"  or  "blank" 
or  "thanks"  or  whatever  you 
wanL 

The  third  mode  the  com- 
puter operates  in  is  Change. 
When  you  push  control  C,  the 
computer  comes  back  with 
CALL?  You  then  enter  the 
first  three  letters  and  hit  a 
period.  The  computer 
searches  for  the  data,  then 
prints  out  a  line  of  data  on 
the  screen.  If  the  line  shown 
is  not  the  one  you  wish  to 

Jdl  34 


change,  just  push  line  feed, 
and  the  computer  will  search 
for  the  next  entry  in  your 
computerized  log  that  has  the 
same  first  three  letters.  As 
soon  as  you  come  to  the  call 
letter  that  is  the  one  that  you 
wish  to  change,  depress  Y 
which  activates  the  CALL? 
response.  Now  you  can  re- 
enter data.  To  delete  the 
entry,  all  you  do  is  enter  a 
space  and  a  period.  This  is 
because  in  the  Enter  Routine 
the  computer  is  searching  for 
spaces  in  memory.  If  it  finds 
anything  but  a  space  at  the 
beginning  of  a  line,  it  assumes 
that  there  is  some  valid  data 
there  and  goes  to  the  next 
line  of  data  in  memory.  Thus, 
inserting  a  space  as  the  first 
character  in  a  line  of  data  in 
memory  will  delete  the  entire 
line  of  data.  The  next  time 
you  use  the  Enter  Routine, 
the  computer  will  find  that 
space,  and  your  new  data  will 
write  over  the  old  line  in 
memory. 

Obviously,  if  the  computer 
is     looking     for     spaces     in 


memory,  the  first  thing  that 
we  have  to  do  is  to  stuff 
spaces  in  memory.  We  have  a 
program  to  do  that  and  it  is 
called  Load  Up  (with  spaces) 
routine.  You  have  enough 
open  memory  positions  to 
store  as  much  data  as  your 
configuration  is  capable  of 
handling.  Of  course,  you 
could  just  put  a  space  in 
every  32nd  character  (the 
beginning  of  a  line  in  mem- 
ory). 

Any  time  a  wrong  char- 
acter is  punched  on  the  key- 
board, the  computer  says 
"GOOF!"  It  can  say  anything 
else  you'd  like  it  to  say,  but 
GOOF  was  convenient  and 
doesn't  take  much   memory. 

Programming  —  General 

As  I  said,  I  am  a  radio 
amateur  and  not  really  a 
computer  programmer.  In 
order  to  make  my  computer 
work,  I  had  to  first  learn  what 
was  going  on  inside.  It's 
simple  enough  to  understand 
There  are  three  basic  parts  to 
a    computer:    the    I/O,    the 


processor,   and  the  memory. 
The  function   of  the   1/0  is 

pretty  simple.  It's  a  way  to 
input  and  output  data  from 
your  computer.  The  function 
of  memory  is  simple  too.  It 
remembers.  That's  all  there  is 
to  it!  It's  the  microprocessor 
that's  tricky.  The  micropro- 
cessor is  a  collection  of  regis 
ters,  decoders,  timing  circuits, 
and  whatever  else  it  takes  to 
perform  the  functions  of 
decoding  information  from 
memory.  The  microprocessor 
is  a  programmable  AND  gate, 
OR  gate,  Adder,  Subtracter, 
Shift  Register,  etc. 

A  typical  microprocessor 
has  several  registers  inside  it. 
These  registers  are  used  for 
temporary  data  storage, 
manipulating  data,  shifting 
bits  around  timing,  decoding, 
etc.  The  6800  is  a  typical 
microprocessor  with  several 
registers.  It  has  two  registers 
called  accumulators  (the  A 
accumulator  and  the  B  accu- 
mulator), which  are  nothing 
more  than  8-bit  data  registers, 
A  hexadecimal  B6  is  the  com- 


mand  to  'load  Accumulator 
A."  It's  called  Load  Accumu- 
lator A  Extended  because  it 
tetls  the  microprocessor  there 
is  an  address  to  follow.  The 
6800  also  has  some  other 
modes  of  operation;  for 
example,  it's  possible  to  load 
the  A  Accumulator  from  an 
address  specified  in  another 
register  in  the  6800.  The 
other  register  is  called  the 
Index  Register  The  com- 
mand Load  Accumulator  A 
Indexed  can  also  contain  off- 
set so  that  you  may  either 
add  or  subtract  from  the 
number  that  is  the  index 
register  for  your  memory 
address.  Another  mode  of 
loading  the  accumulator  with 
data  is  the  direct  mode.  The 
direct  mode  is  limited 
because  it  is  only  a  2-bit 
address.  Thus,  the  highest 
number  you  can  specify  is 
address  FF,  which  amounts 
to  265  memory  positions. 
There's  still  another  mode  of 
loading  the  accumulator,  the 
immediate  mode.  In  the 
immediate  mode,  the  accu- 
mulator  is  loaded  with  what- 
ever data  is  in  the  location 
"immediately"  following  the 
instruction.  The  accumulator 
is  told  to  be  loaded  and  then 
is  given  a  number  to  be 
loaded  with.  Fig.  1  shows  the 
modes  of  putting  data  in  the 
accumulator. 

Mnemonics  are  aids  to 
help  us  remember  things.  It's 
pretty  tough  to  remember 
C6,  A6  or  B6  but  fairly  easy 
to  remember  Load  Accumu- 
lator A,  or  its  mnemonic, 
LDA  A.  If  a  person  has  an 
assembler,  a  program  can  be 
generated  using  just  these 
mnemonics  (i.e.,  no  hexadec- 
imal or  octal  numbers 
punched  in  at  all).  Typing  in 
STA  B  SWER  would  result  in 
storing  the  B  accumulator  in 
a  location  which  has  a  sym- 
bolic name  of  SWER  (some- 
where). In  our  machine- 
language  coding  the 
mnemonics  simply  serve  as 
memory  aids  for  the  instruc- 
tions (and  symbolic  names 
for  addresses  are  not  used). 

Without  some  way  to  talk 
to  it,  the  computer  ts  a  pretty 
useless  device.  The  read  only 


Front  view  of  the  home  brew  terminal. 


memory  in  the  SWTP  6800 
computer  is  nifty  because  the 
first  thing  that  happens  when 
power  is  applied  is  that  a 
Power  Up  Routine  is  executed 
and  the  computer  prints  an 
asterisk  (a  prompt  character) 
on  the  screen  of  the  CRT  or 
teletype.  The  SWTP  com- 
puter then  recognizes  the 
commands  L,  Mr  P  and  G. 
The  M  command  (modify) 
allows  the  loading  of  pro- 
grams into  memory.  With  the 
L  command  you  may  load 
the  programs  from  a  punched 
tape,  and  the  P  command 
will  cause  paper  tapes  to  be 
punched.  The  G  command 
starts  a  program  that  has  been 
loaded  into  the  computer. 
The  6  command  makes  the 
computer  begin  at  whatever 
step  has  been  designated  as 
the  beginning  step  for  your 
particular  computer  program. 

The  Ham  Computerized  Log: 
A  Blow  by  Blow  Description 

The  program  is  written  in 
sections.  The  first  piece  Is  the 
main  routine.  This  routine  is 
responsible  for  recognizing 
various  command  characters 
entered  at  the  keyboard 
Those  are  S(  Control  E  and 
Control  G*  Any  other  char- 
acter entry  will  get  an  error 
message  (GOOF!),  Other  pro- 
grams  include  the  Enter  Rou- 


tine, which  starts  at  a  certain 
point  in  memory  (specified 
by  you],  then  checks  that 
point,  and  every  32  charac- 
ters beyond,  for  a  space  (hex- 
adecimal 20).  When  it  finds  a 
space,  it  requests  your  input 
of  data  which  will  then  be 
written  on  that  32  character 
line  of  memory.  If  the  enter 
program  searches  beyond 
your  specified  memory  point 
and  cannot  find  a  space,  it 
concludes  memory  is  full  and 
sends  you  a  "FULL"  mes- 
sage. 

The  Search  Routine  takes 
your  keyboard  entry  of  three 
characters  and  then  searches 
through  memory  on  a  bit-by- 
bit  basis  beginning  at  char- 
acter position  0  and  checking 
every     32    characters    there- 


after. It  will  look  for  the  first 
character  that  you  typed  in  at 
character  position  0,  32,  64, 
etc.  As  soon  as  the  routine 
finds  a  match,  it  skips  to  the 
next  character  and  checks 
that  for  a  match.  If  there  is 
no  match,  the  routine  pro* 
ceeds  to  the  next  32  char- 
acter set  If  it  finds  a  match  it 
checks  the  third  character 
and  if  this  matches  also,  the 
program  assumes  this  is  the 
correct  character  combina- 
tion and  prints  the  entire 
message. 

The  Change  Program  is 
entered  by  pressing  control  C, 
It  does  everything  the  Search 
Program  does  except  that  it 
jumps  back  into  the  Enter 
Routine  once  it  finds  the 
correct   line.    You   can  enter 
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the  new  data,  changing  what- 
ever data  is  in  the  32  char- 
acter line  of  memory. 

There  are  two  main  sub- 
routines. One  is  the  Search 
Character  Subroutine  (this  is 
used  by  the  change  program 
and  the  search  program).  The 
Search  Character  Subroutine 
looks  for  a  particular  char- 
acter until  it  finds  a  match  in 
memory,     then     holds     the 

I 


memory  location  in  the  index 
register. 

The  other  is  the  Outline 
Subroutine.  This  one  is  used 
in  conjunction  with  a  tempo 
rary  memory  position  to 
output  various  messages  to 
the  operator.  Once  your 
messages  have  been  entered  in 
a  given  place  in  memory,  the 
Outline  Subroutine  will  print 
them  on  the  screen  whenever 


you  call  for  them. 

Terminators  for  all  the 
routines  are  periods.  When 
the  computer  sees  a  period  it 
will  know  that  is  the  end  of 
an  entry  or  that  it  is  the  end 
of  a  line  of  memory. 

Quirks,  Problems  and  General 
Points  of  Interest 

Let's  go  to  the  beginning* 
The  main  routine  is  located  at 


0000  and  goes  through  001  R 
If  you  are  an  SWTP  purist 
who  is  obeying  the  manual's 
suggestions,  you  may  want  to 
put  the  main  routine  some- 
where else.  The  SWTP  books 
suggest  you  leave  locations 
0000-0020  open  for  future 
floppy  disc  interface.  It's  easy 
to  move  the  main  routine. 
Also,  you  may  not  like  the 
computer  recognizing  S,  CTL 
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E,  and  period,  so  you  can  use 
whatever  codes  you  wish  (see 
0004,  08  and  OE).  Note  that 
001 E  contains  the  starting 
memory  location.  Should  you 
decide  to  store  your  log  info 
in  some  other  part  of  mem- 
ory (maybe  the  last  4K,  or 
so),  you  mustn't  forget  to 
change  this  address. 

The  enter  program  at  0020 
looks   for    spaces  to  find  an 


empty  spot.  You  don't  need 
to  use  spaces;  it's  just  that  I 
liked  'em.  You  can  put  just 
about  anything  in  0024. 
Note,  too,  I  went  to  a  little 
subroutine  at  A050  in  the 
middle  of  my  program.  I 
added  these  steps  after  the 
entire  program  was  written 
and  wouldn't  work.  You 
could  put  these  steps  right  in 
the  program,  or  at  some  other 


location. 

Also,  location  0059  loads 
accumulator  B  with  the  most 
significant  bytes  of  the  last 
memory  location  you  are 
using  (mine  was  0FFF  until  I 
recently  added  memory}. 
Don't  forget  to  make  005A 
fit  your  system. 

Here  is  an  interesting  point 
concerning  the  EDIT  Routine 
(0075).  With  this  jewel  you 


have  to  change  something. 
That's  why  you  should  search 
to  make  sure  what  you  want 
to  change  is  really  in  the 
computer,     because     if    the 

computer     says     "NO!"     in 

EDIT  Routine,  it  means  there 
are    no    more    lines    of  data 

starting  with  the  characters 
you  entered.  The  problem  is 
that  you  will  then  be  writing 
over    the    message   that   says 
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Searching  for  a  caff  in  memory. 


Searching  by  state,  and  then  retrieving  information  on  a  station  worked  in  that  state 


"NO."  Don't  panic  when  this 
h  a  p  p  e  ns.     Just     type 

MLF/CR/NOL"  The  period 
will  terminate  the  edit  rou- 
tine and  eliminate  this  prob- 
lem. This  will  probably  only 
happen  once;  after  that  you'll 
learn  to  search  before  you 
change! 

The  search  routine  starts 
at  OOCA.  It  is  pretty  straight- 
forward. An  interesting  point 
is  that  it  has  an  upper  mem- 
ory  limit,  too.  This  is  the 
address  of  the  highest  mem- 
ory position  you  want  to 
search  for.  My  upper  address 
is  OFFF  (add  one  =  01001. 
So,  the  most  significant  byte 
01  is  put  in  the  Search  Rou- 
tine at  0028. 

Finally,  one  last  point:  In 
the  Miscellaneous  section, 
note  the  memory  storage  allo- 
cations. Temporary  data  (the 
three  characters  you  want  to 
search  for)  are  located  at 
0140  through  014F,  and  ad 
fixed  messages  start  at  0150. 
Normally  this  causes  no 
problems,  but  if  some  over 
zealous  person  gets  to  your 
computer  and  decides  to 
figure  it  out  alone,  he  or  she 
may  type  in  over  16  char- 
acters instead  of  the  three 
needed,  probably  figuring  the 
computer  will  find  it  faster 
that  way,  Of  course  when  16 
characters  are  exceeded,  the 
entries  will  start  writing  over 
all  your  nifty  messages.  If 
you  find  some  rather  weird 
messages  coming  out  of  your 
machine,  check  and  see  — 
chances  are  your  friend  wrote 
the  Gettysburg  Address  for 
you  , . .  all  over  your  pro- 
gram1. ■ 


EDITORIAL 


from  page  72 

conventions  have  been  drawing  the 
biggest  crowds,  so  we  know  that  a 
large  percent  age  of  hams  are  definitely 

intt»M?9tgd  [n  LunipuNirv  The  auir.ltfs 
in  the  73  \/Q  section  reflect  this 
interest  and  have  helped  develop  it. 
Computer  firms  exhibiting  at  hamfests 
have  been  most  enthusiastic  about  the 


response  ,  ,     and  the  sales  of  equip- 
ment* 

Not  as  much  is  known  about  ham 
exhibits  at  computerfests,  but  there  is 
a  marked  increase  in  getting  ham 
licenses  by  computer  hobbyists.  They 
are  well  aware  that  a  great  many  of 
the  recent  applications  for  computers 
have  been  in  ham- oriented  applica- 
tions and   they   are  greatly  en- 


thused over  the  prospects  of  being 
able  to  interface  their  system  with 
another  over  the  air.  You  IS  see  a  lot 
of  this  happening  as  more  and  more 
repeater  systems  get  geared  up  for 
this. 

Computer  tests  and  hamfests  pull 
about  the  same  size  crowds  since  there 
are  about  as  many  computer  hobby- 
ists as  amateurs  in  the  country.  But. 
while  amateur  radio  is  growing  at 
about  11%,  computer  ist$  are  growing 
at  about  100%  per  year  ...  it  may 
turn  out  that  a  major  source  of  new 
hams  will  be  via  the  computer  hobby 
instead  of  C6.  All  the  more  reason  to 
tie  hamfests  and  computer  rests 
together. 

If  your  club  is  figuring  on  a  ham 


fest,  you  could  do  worse  than  get  our 
package  of  information  on  the  hobby 
computer  field  ,  * .  it's  S50  and  you 
get  a  list  of  about  300  hobby  com- 
puter clubs,  over  500  manufacturers 
and  dealers  (for  prizes  and  exhibit 
booth  sales),  newsletter  publishers  and 
magazine     editors.    You  1 1    also    get 

■  ructions  on  how  to  get  PR  m  this 
fiefd.  The  list  is  on  gummed  labels. 
ready  to  use 

If  you  have  anything  big  planned, 
you  might  call  me  and  see  if  we  can 
coordinate.  I  might  be  able  to  help  set 
up  your  speaking  program  With  top 
computer  talent  an  en  help  sell  a 
few  booths,  too.  There  is  oniy  so 
much  of  me  to  go  around,  so  it's  got 
to  be  good  si  zed. 
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SPECIFICATIONS: 


8K  SC-8  Specifications: 


Access  Time: 

Current  Req: 

Memory  Chip: 

Voltage  Supply: 
Battery  Standby 


Address  Select: 


500  ns  Max.   (225  max 
on  request) 

Less  than  200  ma  per 
T024  words   maximum 

AMD    91L02   APC    (low 
power  1K  x  t) 

-t-5  to   +10  volts 

15  to  2  Volt, 
Automatic  power 
loss  sensing  circuit. 
Eliminates  need  for 
switches. 

8  ea.  Spst.  switches 
in  a  Dip  IC  package 
(Mo  longer  any  need 
for  a  soldering   iron 
to   change  address.] 

4  ea    7805  regulators 

with  individual  heat 
sinks  to  run  cooler. 

NONE!  Your  wail  light 
will  not  burn  because 
of  a  memory  wait 
state. 


ALL  ADDRESS,     CONTROL,    AND    DATA 
OUT   LINES   FULLY  BUFFERED 

Circuit  Board 

Double  sided,  G10  glass  epoxy  board 
Plated  through  holes.   5  mil.  tin  minimum 
Solder  refJow  processed 
Sotder  mask  on  both  sides  of  PC  board 
Component  Jay  out  silk  screened  on 

component  side  of  PC  board 
Gold  plated  edge  contacts 
No  jumper  wires  used 
Professional  layout  techniques  used 


+  5  Volt  regulated: 


Wait  States: 


ALL   ADDRESS,    CONTROL,    AND    DATA   OUT    LINES 

FULLY   BUFFERED 

• 

QUANTITY,   DEALER,   AND   CLUB   INQUIRIES   INVITED 

PLUG    IN-COMPATIBLE  WITH   ALTAIFT    AND   IMSAr 

IC SOCKETS  INCLUDED 
S295.00  Kit  -  S394.00  Assembled  —  $2.00  Shipping  and  handling 


LIMITED  TO  CAPACITY  OF  STANDBY  BATTERY 


III 


SEALS 


ELECTRONICS 


BOX  11651,  KNOXVILLE.  TN.  37919 

(615)  693-8655/TWX  810  583  0075 


DEALERS 


& 


DfSTRlBUTORS 


Mr,  Peler  Bickertiike 

CHANNEL  RADIO  &  ELECTRONICS 

18  East  Ortega  Street 

Santa  Barbara    CA    93101 

Phone:  80S  965  3551 

THE  COMPUTER  MART 
314  5th  Avenue 
New  York    NY    10001 
Phone:  212  279  775  7 


THE  COMPUTER   MART 
1097  Lexington 
Wa*l ham    MA    02154 
Phone:  617  890  0677 

THE  COMPUTER  MART 
151   Kline  Blvd. 
Colonia    NJ    0  7067 
Phone     201  574  2173 


THE  DATA  DOMAIN 
1 11  South  College 
Bloomingtorv    IN    47401 
Phone;  81  2  334  3607 

THE  COMPUTER  MART 
©25  W.  Katella  Avenue,  ttlO 
Orange    CA    92667 
Phone'  714  633  1222 

+ COMPUTER  MART 

DISTRIBUTING  COMPANY 
Orange    CA 
714  633  4G34 


if    HOBBYTRONIC  DISTRIBUTORS 
1218  Prmrie  Drive 
Sioomington    IN    47401 
Phone:  812  336  6380 

%    MJ6  RESEARCH  &  DEVELOPMENT 
36  W,  62nd  Streei 
New  York    NY    10023 
Phone:  212-245-8530 

#  MCEO  COMPANY 

Suite  10V  1600  Hayes  Street 
Nashville   TN    37203 
Phone:  615-329  1979 


I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


Short  On  Memory  1 


? 


-  -  build  this  2K  board  for 

your  6800 


John  W.  Moinar  WB2ZCF 
Box  56  J 

Ridgefield  NJ  G7657 
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U68CK5  MICRO- PROCESSOR 
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Fig.  h  M6800  control  lines  used  by  the  memory  interface. 
Read  J  write  tine  (R/W)  controls  flow  of  data  on  8  hit 
bidirectional  data  bus.  The  valid  memory  address  line  (VMA)f 
when  Hl}  allows  the  interface  to  respond  to  the  16  bit  address 
on  the  address  bus.  Each  address  linef  when  Htt  represents  a 
power  of  two  in  the  binary  numbering  system.  For  example,  if 
lines  A0f  A  2,  and  A 10  are  Hft  the  address  sent  to  the  interface 
is  equal  to  (20=  1  +  22=4+210=  1024)  or  1029jq. 
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Fig,  2.  Information  flow  between  micro}  Interface  and 
memory.  Note  that  only  address  lines  A0-A9  go  to  memory f  as 
the  interface  uses  remaining  tines  to  decode  valid  memory 
addresses. 


Medical  science  tells  us 
that  only  a  tiny  frac- 
tion of  the  human  brain's 
capacity  is  used  during  an 
individual's  lifetime.  This 
excess  memory  capacity  is 
unfortunately  not  a  feature 
of  the  average  home  micro- 
computer system,  a  fact 
which  usually  causes  the 
experimenter  to  seek  addi- 
tional "brain  power"  almost 
as  soon  as  the  new  micro  kit 
or  prototype  is  finished  and 
running.  Most  of  the  commer- 
cially supplied  micro  kits 
provide  only  minimum 
memory;  usually  1024  bytes 
(IK)  or  less,  It  is  in  this 
memory  that  the  user's  appli- 
cation programs  and  language 
processors  (such  as  BASIC) 
must  reside. 

A  typical  amateur  radio 
application  for  a  micro- 
processor system  is  the 
control  of  a  RTTY  station. 
The  micro  can  be  pro- 
grammed to  send  CQs#  answer 
calls  automatically,  detect 
speed  changes,  etc.  However, 
it  becomes  immediately 
obvious  to  the  operator  of 
the  station  that  more 
memory  than  is  supplied  with 


most  micro  kits  is  required  to 
handle  even  the  simplest 
functions,  such  as  sending  a 
list  of  station  equipment  For 
example,   the  single  message; 

CO  CO  FROM  WB2ZCF  -  "JOHN" 

takes    about    33    characters, 

including  shift  functions. 
Taking  into  account  that  the 
machine  code  to  control  the 
system  occupies  the  same 
memory,  it  becomes  obvious 
that,  when  stored  in  memory, 
even  a  short  list  of  equip- 
ment, when  added  to  other 
operator  comments,  rapidly 
eats  up  critical  space.  Think 
about  some  of  those  other 
functions  that  can  be  con- 
trolled by  a  micro,  and  you 
will  be  ready  to  consider 
adding  memory  capacity  to 
your  micro  system.  There  are 
two  ways  of  making  your 
micro  smarter  —  buying  a 
commercial  2K  or  4K  board 
and  sliding  it  into  your 
system  or,  in  the  best  ham 
tradition,  home  brewing  a 
memory  system  for  your 
setup. 

This  article  describes  the 
latter  approach  -  a  complete 
do-it-yourself  2K  memory 
system  for  a  Motorola  6800 
type  microprocessor,  includ- 
ing interface  and  memory 
board.  The  design  uses  popu- 
lar (and  inexpensive)  2102 
static  memory  chips,  and  the 
interface  design  may  be 
modified  to  support  other 
microprocessors.  All  parts 
used  in  this  project  are  readi- 
ly available  from  73  adver- 
tisers.1 I  have  attempted  to 
present  in  logical  order  the 
background  required  to 
understand  the  project,  the 
design  criteria,  pitfalls,  actual 
construction  and  logic  analy- 
sis, and,  finally,  the  debug 
techniques  used  in  bringing 
up  the  add-on  memory. 
Hopefully,  this  will  encourage 
those  of  you  who  need  addi- 
tional memory  for  your 
systems  to  consider  building 
it  yourselves. 

The  Background  —  or,  the 
Microprocessor's  Nervous 
System 

The     Motorola     M6800 

microprocessor  is  capable  of 
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supporting  up  to  65,536* 
bytes  of  random  access 
memory.  The  single  byte 
accessed  during  a  machine 
cycle  is  selected  by  16 
address  fines.  Each  address 
line  may  be  viewed  as  a  digit 
(1  or  0}  in  the  binary  system; 
therefore,  the  unique  mem- 
ory address  generated  by  the 
micro  is  really  a  binary 
number  in  the  range  of 
0-65,535  (see  Fig.  1).  The 
data  to  be  read  or  written  by 
the  micro  is  transferred  over 
eight  data  lines,  or  the  data 
bus.  The  memory  is  directed 
to  read  or  write  by  a  single 
line,  the  R/W  line.  If  the 
6800  places  a  1  (TTL  HI)  on 
the  R/W  line,  the  memory 
sends  the  single  byte  of  data 
(whose  address  was  presented 
on  the  16  line  address  bus)  to 
the  micro  over  the  data  bus, 
A  0  on  the  R/W  line  causes  a 
memory  write  to  occur;  the 
data  on  the  data  bus  is  writ- 
ten into  memory*  One 
control  line,  called  VMA 
(Valid  Memory  Address),  is  a 
1  if  the  micro  really  wants  to 
access  memory.  These  lines, 
the  address,  data  bus,  R/W, 
and  VMA,  must  be  used  to 
coordinate  data  flow  between 
the  micro  and  our  planned 
add-on  memory,  The  logic 
required  to  do  this  is  called 
an  interface.  We  will  build  a 
simple  interface  to  control 
our  new  memory  (see  Fig.  2). 
Since  all  micros  do  not  have  a 
VMA  line  or  its  equivalent, 
the  design  of  the  interface 
includes  a  method  of  re- 
moving the  VMA  function. 

Interface   Design   —  Control* 
ling  the  Data  Flow 

The  interface  has  three 
primary  functions.  The  first 
and  most  important  function 
is  to  determine  that  the 
address  on  the  address  bus  is 
really  intended  for  our 
memory.  You  may  wonder 
how  an  address  could  possi- 
bly be  invalid  -  until  you 
realize  that  when  adding  a  2K 
memory  to  a  system  capable 
of  addressing  65K,  some 
means  must  be  employed  to 


*AII    numbers  are  base   10  unless 
otherwise  indicated. 


Completed  memory  interface  (left)  and  2K  memory  board  (right)  using  16  type  2102-1  RAM 

chips.  Note  ribbon  cable  (rear)  used  in  system  interconnection.  The  interface  is  constructed  on 
perf board,  using  wire-wrapped  connections.  The  memory  is  built  on  a  scrap  piece  of  PC  board 
with  etched  power  leads. 


"channel"  addresses  to  the 
area  where  memory  really 
exists.  This  process  is  called 
address  decode  and  is  a 
concept  common  to  any 
memory  design.  There  are 
address  decoding  techniques 
that  could  make  our  2K  add- 
on respond  to  any  2K  range 
of  addresses  within  the  allow- 
able 65K#  but  for  simplicity 
we  will  place  our  memory  in 
the  range  of  0-2047.  The 
actual  process  of  address 
decode  is  simple  in  practice, 
requiring  only  a  couple  of 
packages  in  my  design. 

Recalling  that  the  data  bus 
in  the  6800  is  bidirectional, 
we  need  some  method  of 
making  the  memory  correctly 
receive  and  transmit  data  over 
a  common  bus  when  com- 
manded by  the  R/W  line. 
This,  the  second  feature  of 
the  interface,  is  accomplished 
by  using  three-state  logic. 
This  logic  has  the  familiar  1 
and  0  TTL  output  levels,  as 
well  as  an  "open  circuit" 
state.  Thus,  upon  command, 
a  gate  with  three-state  output 
capability  may  appear  to  be 
an  open  circuit  to  any  other 
device  on  the  same  line.  This 
allows  us  to  parallel  (OR-Tf  E> 


many  gates  to  the  same  bus, 
with  only  one  actually  driving 
the  bus  at  a  given  time.  The 
design  presented  here  uses 
three-state  logic  to  drive  the 
data  bus.  On  a  memory  read 
cycle,  the  gates  driving  the 
bus  are  turned  on  (or 
enabled)  by  the  R/W  line, 
allowing  memory  data  to 
flow  from  the  2102s  to  the 
microprocessor.  On  a  write 
cycle,  the  gates  previously 
enabled  are  driven  into  the 
open  circuit  mode,  allowing 
data  to  flow  into  the  memory 


(see  Fig.  3),  The  final  func- 
tion of  the  interface  is  to 
buffer  the  address,  data,  and 
control  lines.  Most  MOS 
microprocessors  such  as  the 
6800  can  drive  only  one  TTL 
load  per  line;  thus  it  is  most 
important  not  to  overload  the 
micro.  The  interface  uses 
7400  gates  between  all  micro 
lines  and  interface  logic. 
Using  the  NAND  gate  as  a 
buffer  causes  the  signal  to  be 
inverted,  a  useful  character 
istic  in  some  parts  of  the 
interface. 
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Figt  3r  Three-state  logic  allows  devices  to  be  paralleled  on  the 
bidirectional  data  bus.  During  a  memory  write  cycle,  the  TSC 
line  is  HI,  allowing  data  to  pass  from  the  data  bus  through 
device  A  into  memory,  fJje  B  devices  are  forced  into  an  open 
circuit  condition,  thus  not  affecting  data  flow.  On  a  read 
cycle,  a  LO  on  the  TSC  line  turns  on  device  fi,  allowing  data 
passage  from  memory  to  the  data  bus.  Device  A,  although 
always  enabledl  is  not  affected  by  read  data  passing  through  it, 
as  the  2102  memory's  write  line  is  off  during  a  read  cycle. 
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Underside  of  the  2K  memory 
wire-wrap  indicate  the  number 
for  memory  schematic. 

Some  Pitfalls  -  Be  Ye  Wary! 

One  desirable  feature  of 
the  M6800  microprocessor 
system  can  be  a  possible 
problem  when  adding  mem- 
ory. Input  and  output  opera- 
tions, as  well  as  some  system 
features,  use  actual  memory 
addresses  to  initiate  and  con- 
trol special  functions.  For 
example,  micro  systems  using 
the  MIKBUG®  monitor 
program  (such  as  the  SWTP 
6800)  use  locations  from 
AOOOig  -  A07F-|6  for 
system  storage,  and  some 
locations  around  8000 ig  are 
used  for  I/O  control.  These 
locations  must  not  be  over- 
lapped by  add-on  memory. 
My  system  also  restricts  the 
use  of  the  upper  few  memory 
locations,  as  they  are  reserved 
for  system  use  in  a  special 
Re  ad- Only  Memory.  The 
point  of  all  this  is  to  be 
careful  where  add-on  memory 
is  located  using  address 
decode  techniques*  Overlap- 
ping system  locations  can  and 
will  cause  difficult  debugging 
sessions  once  the  system  is 
running- 
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showing  wire-wrap  construction.  The  four  distinct  tlwaves"  of 
of  para  fief  connections  between  memory  chips.  Refer  to  Fig.  5 
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construction 
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systems.  No  "software 
problem  is  harder  to  find 
than  one  caused  by  a  hard* 
ware  glitch,  Noise  is  a  prob- 
lem in  systems  with  add-on 
memories,  as  the  new  mem- 
ory is  seldom  on  the  same 
board  as  the  original.  Liberal 
doses  of  power  supply 
bypassing  are  a  must  —  I  used 
0.2  uF  capacitors  in  parallel 
with  0.01  uF  ones  to  bypass 
power  leads.  The  interface 
and  memory  boards  are  wire- 
wrapped,  but  all  IC  power 
connections  are  soldered  to 
the  wire-wrap  stakes,  using 
=^18  bus  wire.  Interconnec 
tion  lead  length  is  not  critical; 
mine  are  9"  between  micro- 
processor and  interface  and 
about  the  same  between 
memory  and  interface. 


The     Interface     —      Linking 
Micro  and  Memory 

The  interface  is  repre- 
sented in  Fig,  4.  All  connec- 
tions between  the  micro, 
memory,  and  interface  are 
made  using  standard  14  and 
16  pin  wire- wrap  sockets.  The 
cables  are  ribbon  cable  with 
IC  header  connectors  used  as 
plugs.  The  interface  functions 
as  follows:  Address  decode  is 


accomplished  in  part  by 
keying  on  the  A1Q  address 
line  to  determine  if  the 
address  is  in  the  range  of 
0-1023iQ  (Bank  0}  or 
1024-2047  {Bank  1).  Line 
A10  allows  us  to  select  the 
bank  to  be  accessed,  as 
described  below.  The  2102 
type  RAM  is  formatted  1024 
bits  by  one  bit  wide;  thus  it 


takes  eight  RAMs,  each  con- 
tributing a  single  bit,  to  make 
up  one  memory  bank  consist- 
ing of  1024  bytes  (8  bits  to  a 
byte).  It  takes  10  address 
lines  to  resolve  an  address  in 
the  range  of  1024  bytes; 
therefore,  lines  A0-A9  are 
connected  to  each  2102.  A 
given  bank  of  eight  RAMs  is 
enabled  or  selected  by 
bringing  the  enable  pin  (pin 
13)  low.  The  eight  enable 
lines  of  each  bank  are  in 
parallel  to  select  eight  RAMs 
at  once.  Since  our  memory  is 
to  respond  only  to  addresses 
in  the  range  of  0-2047iq,  all 
other  addresses  must  be 
"locked  out"  by  our  address 
decode  logic,  which  works  as 
follows;  Any  address  outside 
the  allowable  range  will  have 
one  address  line  between  A11 
and  A15  activated.  IC1  and 
IC2A  invert  and  buffer  the 
incoming  address  lines  and 
pass  the  resulting  five  signals 
to  IC3,  a  7430  eight-input 
NAND  gate,  This  gate  pro- 
duces a  TTL  HI  output  if  any 
of  the  eight  input  lines  goes 
LO,  a  condition  caused  by 
one  of  the  inverted  address 
lines  containing  an  invalid 
(HI)  address.  If  all  five  of  the 
address  lines  in  question  are 
LO,  the  output  of  the  7430  is 
LO;  this  signal,  called  ENAB 
(ENABLE),    will    allow    the 
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Fig.  4.   Memory  interface  schematic. 


memory  bank  selected  to 
respond  to  the  memory 
access.  Note  that  the  VMA 
line  is  also  connected  to  IC3, 
Recall  that  VMA  is  HI  if  the 
micro  really  wants  a  memory 
access.  A  LO  on  VMA  dis- 
ables the  memory  exactly  as 
an  invalid  memory  address 
would. 

If  your  micro  does  not 
have  a  VMA  line,  tie  IC3,  pin 
6,  to  Vcc  along  with  pins  11 
and  12  (the  unused  inputs). 
The  above  process  satisfies 
the  address  decode  function 
described  earlier.  Now,  recall 
that  our  2K  memory  is  actu- 
ally two  banks  of  1 K,  each 
bank  having  an  enable  line 
formed  by  interconnecting 
the  2102  enable  lines.  We 
must  now  select  the  bank 
desired,  as  well  as  using  the 
ENAB  signal  formed  by  the 
decode  process.  The  key  to 
bank  selection  is  based  on  the 
fact  that  line  A10  is  LO  when 
addresses  0-1023  are  refer- 
enced, and  HI  when  addresses 
1024-2047  are  referenced. 
This  fact  allows  the  easy 
selection  of  Bank  0  or 
Bank  1,  if  the  ENAB  signal 
is  active,  IC4  is  a  "data 
decoder"  chip,  which  pro- 
vides a  unique  LO  output 
based  upon  four  input  signals. 
For  example,  if  input  lines 
I  CM  3  contain  data  "LO  LO 
LO  LO/'  the  first  of  ten 
output  lines  will  be  LO.  If  the 
input  data  is  "HI  LO  LO  LO/' 
the  second  output  line  will  be 
LO;  the  first  returns  to  a  HI 
state.  The  remaining  input- 
output  correspondence  is  not 
used  in  this  design.  Since  we 
only    desire   to   monitor  one 

input  line  (A10),  we  connect 
it  to  IC4  pin  3.  Then,  when 
A10  goes  LO,  IC4  pin  16  goes 
LO,  thus  enabling  Bank  0,  If 
A10  goes  HI,  IC4  pin  15  goes 
LO,  selecting  Bank  1.  Our 
ENAB  signal  is  fed  to  the 
second  IC4  input,  pin  6,  If 
ENAB  goes  HI  (invalid 
address K  both  of  the  outputs 
that  enable  our  banks  go  HI, 
effectively  disabling  the 
entire  memory  system.  It 
may  be  seen  that  the  unused 
inputs  and  outputs  of  the 
data  selector  IC4  could  be 
used     in     more     elaborate 


memory  systems,  (Refer  to 
the  fairchifd  TTL  Data  Book 
for  a  detailed  explanation  of 
the  7441  data  selector.) 

So  far  we  have  determined 
that  the  address  presented  to 
the  interface  is  valid  and  the 
correct  bank  has  been  select- 
ed   All    that    remains    is   to 
control    the  2102  read/write 
function  as  well  as  the  three- 
state    data    bus   drivers.   The 
R/W   signal    is   buffered   and 
inverted     by     IC2B.     This 
output  is  re- inverted  by  IC2C 
and   fed  to  the  2102   read/ 
write  lines  to  direct  data  flow 
within    the     memory    chips. 
This   signal    is    inverted    and 
used  to  drive  the  three-state 
control  lines  of  IC7  and  IC8, 
the    data    bus    drivers.    The 
additional     inversion     is 
required    as    an    active    LO 
signal  enables  the  bus  drivers, 
while  a  HI  signal  causes  the 
2102   chips    to  output  data 
(read    cycle).    Finally,    note 
that     each     2102     receives 
address   lines   A0-A9,   as   de- 
scribed earlier  The  interface 
board  was  wire* wrapped  on  a 
standard     perfboard     (see 
photo).     The    memory    and 
interface    could    have    been 
constructed  on  a  single  board, 
eliminating     some     intercon- 
nections, but  I  chose  to  make 
the  interface  separate  as  I  had 
a  2K  memory  board  leftover 
from   a   former  project,  The 
choice  is  left  to  the  reader. 

The  Memory  —  Lots  of  Bytes 
For  a  Few  Bucks 

The  2102  RAM  device  is 
an  economical  choice  for 
memory  systems  under  8K. 
Eight  of  the  chips  are 
required  for  each  1K  byte  of 
memory;  When  constructing  a 
memory  board,  for  each  1  K 
bank,  tie  address  fines  A0-A9, 
the  CE  lines,  the  R/W  lines, 
and  the  DATA  IN,  DATA 
OUT  lines  to  form  five 
memory  buses.  As  banks  are 

formed,    all buses    are    tied 

except  the  CE  bus,  which  is 
used  to  select  banks.  Refer  to 
Fig.  5  for  details.  The  mem- 
ory may  be  constructed  on 
perfboard  and  wire- wrapped, 
but  be  sure  to  provide  heavy 
power  lines,  as  described 
earlier.    Commercial   memory 
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Fig*  5.  2K  memory  consisting  of  two  banks  of  IK  each.  Note 
that  the  A0-A9  address  bus  goes  to  ait  16  21 02- 1  RAMs}  as 
does  the  R/W line.  The  eight  enable  pins  of  Bank  0  tied  to  B0E 
from  the  interface  (pin  J  3).  A  if  enable  fines  from  Bank  I  go  to 
B1E,  Finally,  the  DOW  and  DOR  lines  go  to  pins  11  and  12 
respectively  on  Bank  0,  bit  0f  and  Bank  t,  bit  0.  This  pattern 
of  interconnections  follows  for  the  remaining  D-  Wt  R  pairs. 


boards  may  be  used  with  the 
home  brew  interface  if  the 
builder  so  desires.2  If  this 
approach  is  taken,  be  sure 
that  no  address  decoding  is 
done  on  the  commercial 
board,  or  an  address  conflict 
will  occur. 

And  Finally  —  Testing 

Once  the  interface  has 
been  developed  and  a  mem- 
ory constructed,  the  system 
may  be  connected  to  the 
m  icr  ©processor  board. 
Connect  all  buses  as  indicated 
in  Fig.  6*  Five  volt  power 
(Vcc)  for  the  interface  can 
probably  be  borrowed  from 
the  micro,  as  the  drain  is 
under  60  mA,  However,  2K 
of  2102  RAIVl  requires 
upwards  of  700  mA,  dictating 
a  separate  supply  unless  the 
main  supply  has  the  beet 
Remember  to  tie  all  ground 
leads  if  using  more  than  one  5 
V  source.  In  some  cases  it  is 
necessary  to  remove  existing 
memory  chips  from  the  micro 
board  if  they  conflict  with 
the     add-on     memory.     For 


example,  my  Motorola  MEK 
prototype  board  had  several 
128  byte  RAMs  in  low 
memory  that  would  have 
conflicted,  so  I  popped  them 
out  and  used  them  in  another 
system. 

After  making  all  inter- 
connections and  checking  for 
obvious  shorts,  etc,  apply 
power  and  check  for  smoke  — 
aargh!  If  all  looks  good,  insert 
the  ICs,  reapply  power,  and 
then  attempt  to  read  a  new 
location.  Many  6800  systems 
use  the  Motorola  MIKBUGS 
monitor,  which  enables  the 
user  to  execute  an  "M"  com- 
mand to  examine  memory.  A 
random  pattern  should  be 
present.  Now  attempt  to 
rewrite  the  location,  checking 
for  correct  data.  Systems 
with  front  panel  switches, 
such  as  the  MITS  680,  can 
be  checked  by  manually 
reading/writing  new  loca- 
tions. Next,  check  the  loca- 
tion following  the  last  one 
supported  by  the  add-on 
{2048  in  this  system).  It 
should    be    zero,    indicating 


The  "Big  Three* *  Motorola  MEK  6800  microprocessor  evaluation  hoard  (left)  provides 
computing  power  for  RTTY  system.  The  memory  interface  and  memory  board  providing 
add-on  memory  capability  are  alongside.  The  converted  television  set  in  the  background 
provides  temporary  display  capability,  while  using  a  Model  19  (not  shown)  for  hard  copy.  The 
Sanders  120  ASCII  terminal  may  also  be  used  "on-fine"  with  software  ASCII  I  Baudot 
conversion. 


correct  address  decode.  Also, 
try  locations  that  are  2K 
multiples  of  the  addon,  such 
as    4096,    etc.    They,    too, 


should  be  zero.  If  all  is  OK  so 
far,  load  and  execute  a  pro- 
gram —  better  yet,  write  that 
new   application!    Don't    get 
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Fig.  6.  System  interconnections. 


lost  in  all  that  new  memory. 

In  Case  of  Problems  —  Don't 
Break  the  Board 

The  most  likely  problem 
area  is  in  the  address  decode 
logic,  If  locations  read/write 
erratically,  check  for  address 
overlap  with  existing  memory 
or  I/O  devices.  If  two  devices 
answer  an  access  request,  an 
error  is  sure  to  result.  Look 
for  patterns  in  errors  —  if  a 
single  bit  of  multiple  bytes  is 
set  or  off  continuously,  check 
for  memory  board  data  line 
wiring      errors.      Repetitive 
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errors  are  easy  to  isolate  due 
to  the  fact  that  so  many 
elements  are  tied  together. 
Don't  discount  the  possibility 
of  a  bad  21 OZ  They  are  MOS 
devices,  capable  of  being 
zapped  by  static  charges 
during  installation.  Handle 
them  with  care.  DO  NOT 
attempt  to  use  otd  2102 
devices  without  the  "-1" 
suffix.  These  are  1000  ns 
devices  and  much  too  slow  to 
be  used  with  6800  and  8080 
systems,  especially  consid- 
ering the  propagation  delays 
introduced  by  the  interface. 
Use  2102-1  {500  ns)  devices, 
available  from  several  73 
advertisers,1 

And  Finally  .  ,  , 

After  adding  a  couple  of  K 
to  your  system,  applications 
should  suggest  themselves  at 
every  turn,  In  order  to  run 
BASIC  or  other  language 
processors,  at  least  8K  will  be 
required.  Hopefully,  having 
built  the  simple  2K  system, 
you  will  be  encouraged  to 
tackle  a  larger  memory 
system  using  some  of  the 
suggested  techniques,  A 
future  article  will  discuss  the 
use  of  dynamic  RAM  devices 
in  large  memory  systems, 
should  you  exhaust  your 
2102  space-  Until  then,  how- 
ever, good  luck  and  good 
programming.  ■ 
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TV! 


Wave  Mate  introduces  Jupiter  IIC, 

a  complete  computer  system 

incorporating  a  monitor  quality 

TV  interface.  This  system 

provides  everything  you  need 

to  create  and  run  application 

programs,  Jupiter  IIC  includes 

a  CPU  with  8K  dynamic  RAM 

and  3K  ROM  memory,  video 

terminal  interface  and 

keyboard,  and  dual  audio 

cassette  tape  interface. 

The  TV  interface  features 

upper  and  lower  case  and 

Greek  character  sets,  and  dot  graphics.  The  dual  audio  cassette  interface 

provides  start/stop  operation  and  operates  at  300,  600,  or  I  200  baud. 

And  of  course  we  still  provide  these  high-quality  features:    burn-in 

tested  ICY  socketed  IC's,  complete  documentation,  and  more. 


ATTENTION: 
ORIGINAL  EQUIPMENT 
MANUFACTURERS 

Jupiter  IIC  provides  OEMs 
with  the  tools  to  get  systems 
into  the  field  faster  and  at 
lower  cost,  ( 1 )  Use  Jupiter  IIC 
as  your  development  system. 
Perfect  for  development  of 
software  and  special  hardware. 
(2)  Use  Jupiter  IIC  for 
prototype  systems.  Only 
Wave  Mate  provides  the  tools  — 
wire  wrap  modules,  universal 
modules,  complete 
documentation  -  to  easily 
tailor  system  logic  and  add 
customized  interfaces  within 
the  basic  Jupiter  IIC  package* 


SOFTWARE 

All  Jupiter  IIC  systems  feature  a  sophisticated  monitor/debugger  package  including  a  versatile 
interrupt  system  and  I/O  monitor  call  instructions.  A  programmable  macro  editor  and  expanded 
assembler  are  also  provided.  Proposed  ANSI  standard  BASIC  is  included  with  Jupiter  IIC. 

THE  JUPITER  IIC  KIT:   $2850 

The  kit  includes  the  CPU,  software  debugger  and  monitor  module,  8K  dynamic  memory,  module 

cage,  power  supply,  front  panel,  video  interface,  cassette  interface,  and  all  the  documentation 
required  to  assemble,  run,  and  understand  the  system  as  weU  as  modification  instructions  for  a 
black  and  white  TV  set. 

THE  JUPITER  IIC  ASSEMBLED  SYSTEM:   S3800 

All  components  of  the  Jupiter  IIC  kit  plus  two  audio  cassette  units  and  a  12-inch  black  and 
white  TV  set.  The  complete  system  is  shipped  with  all  components  assembled  and  tested, 


SPECIFICATIONS 

CPU 

(VIC  6800;  eight-level  interrupt, 
prioritized  and  maskable  by 
level;  single-cycle  and  block 
DMA 


DUAL  AUDJO  CASSETTE 

Complete  paper  tape  replace- 
ment;  start/stop  motor  con- 
trol; 300,  600,  or  7  200  baud 
{crystal  controlled);  error 
correction 


VIDEO  TERMINAL 
INTERFACE 

64  k  32  lines 

Upper  and  lower  case, 

plus  Greek  alphabet;  7x12  format, 

128  dot  (bor.)  x  96  dot  {vert.) 

graphics 

□  Send  details  on  Jupiter  II  systems 

□  Have  safesmen  call 

Name 


MEMORY 

8K  dynamic  RAM;  3K  ROM; 
1 K  dual-port  static  RAM 

KEYBOARD 

Generates  full  123-character 
ASCII  set 


~l 


Title  

Company 
Address  _ 
City  


Phone 


State 


Zip 


ras 


ZUomm.  fltaAt 


WAVE  MATE  T01S  West  190th  Street,  Gardena,  California  90248 

Dept.  203 


I 

I 

Telephone  (213)  329-8941 


Jack  Oiivieri  WA1 FEF 
1  Leonard  Circle 
Mansfield  MA  02048 


Software  Replacement 
for  the  Muffin  Fan 


-  -  IC  cooling  program 


One  of  the  most  funda- 
mental and  ofl-forgot- 
ten  principles  of  electronic 
tinkering  is  thai  of  semi- 
conductor heat  generation. 
Whether  that  tinkering 
involves  a  new  design,  or 
modification  of  an  existing 
design,  heat  calculations  are 
usually  a  must.  I've  presented 
here  a  simple  and  straight- 
forward method  of  heat 
calculations,  designed  to  lake 
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Fig.  I.  2NXXX pass  transistor 
dissipating  5  Watts  of  power. 


the  "black  magic'1  aura  away. 
Also  included,  for  the  individ- 
ual with  access  to  a  com- 
puter, is  a  lazy  man's  program 
(called  Pele)  which  performs 
all  the  calculations  with  ease. 

For  this  discussion,  I  will 
consider  only  transistors  in 
the  examples  given.  Obvious- 
ly, the  same  method  can  be 
applied  to  diodes  and  ICs 
and,  in  fact,  the  last  example 
using  the  Pele  program  was 
based  on  a  voltage  regulator 
IC.  It  should  also  be  pointed 
out  thai  this  is  only  one 
method  of  calculating  heat 
generation  and  there  are 
other  equally  good  proce- 
dures. 

The  first  question  I  usually 


have  regarding  a  semiconduc- 
tor is,  "How  much  power  can 

1  pour  into  the  little  devil 
without  blowing  its  brains 
out?"  If  I  were  not  wise  in 
the  ways  of  the  world,  I 
might  take  the  following 
approach    (for  a   dc  applica- 


tion): look  up  the  maximum 
current  and  voltage  ratings, 
and  let  it  go  at  that.  For 
example:  I  am  planning  to 
use  a  2NXXX  as  a  pass  tran- 
sistor in  a  power  supply.  The 
maximum  ratings  (taken  from 
an  actual  data  sheet)  are  70 
volts  maximum  collector  to 
emitter  voltage  and  .7  Amps 
maximum  collector  current 
(lc).  Since  I  aftl  conservative 
by  nature,  I  plan  to  drop  only 
10  volts  across  the  pass  ele- 
ment and  pull  .5  Amps 
through  it  Therefore,  I  am 
dissipating  5  Watts  in  the 
device,  in  the  form  of  heat. 
This  might  seem  reasonable, 
since  the  device  is  advertised 
as  a  5  Watt  transistor.  Do  I 
really  know  what  I  am  doing? 
Let's  see.  Fig.  1  indicates  the 
situation  we  are  about  to 
analyze, 

Analysis  Procedure 

Step  L  Draw  a  thermal 
resistance  sketch  of  the 
device  and  its  surroundings. 
Assume  a  heat  sink  will  be 
used.  Each  thermal  resistance 
(0)  can  be  indicated  by  the 
symbol  for  a  resistor.  See  Fig. 
2. 

Step  2  Next  add  to  the 
diagram  the  following  (from 
data  sheet): 

®JA  —  tne  junction  to  air  thermal 
resistance  (°C/W). 

v)jC     —     the     junction     to    case 


Fig.  2.  Step  /:  Thermal  resistance  sketch. 
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Fig.  3<  Step  2:  Thermal  resistance  sketi  lh 


Fig*  4,  Flowchart  used  to  generate  Pviv. 
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SEMICONDUCTOR        HEAT        DISSIPATION         PROGRAM 


IF    SERIAL   HMA    ENTRY  (WITH   TEXT   QUESTIONS)    IS   DESIRED,    TYPE    I 

IF    TMMED,   DATA  ENTRY  (WITH  TEXT  QUESTIONS)    IS  DESIRED,    TYPG    3 

IF  DIRECT  DATA   ENTRY  (Nil   QUEST  IONS*    IS   DESIRED,    TYPE   3 
?    I 


WHAT    IS   THE    MINIMUM   AMBIENT  TENPE MATURE    HE  DEVICE    MILL  BE 

SUBJECTED  PI    ,    !N   DEGREES  C 

t   -3 

WHAT    IS  THE   MAXIMUM   AMBIENT    TEMPERATURE   THE   DEVICE    KILL  BE 

SUBJECTED  To,  TN  nEGRFES  C 

1    IOJ.2 

WHAT    IS   THE    MAXIMUM   ALLOWABLE    JUNCTION  TEMEftATUflK , T M 

DEGREES   C  IF   UNKNOWN,   TYPE   200 

7    200 

uMAT    IS  THE   MAXIMUM   ALLOWABLE    POWER   DI5SI RATION,  IN    WATTS   AT 

25    DEGREES   C.    AMBIENT 

?    2*4 

WHAT  IS  THE  JUNCTION  FO  A  IS  THERMAL  RESISTANCE, IN  DEGREES  C 

PER  WATT 

?  62 

WHAT  IS  THE  JUNCTION  TO  CASE  THERMAL  RESI STANCE, I N  DEGREES  C 

PER  WATT 

WHAT  IS  THE  THERMAL  RESISTANCE  OF  THE  StL  PAD 

OR  HEAT  SIKX  CuMPGUNDilN  DEGREES  C  J^  UNKNOWN  ,  TYPE  I 

r  i 

WHAT   IS  THE  THERMAL  RESISTANCE  OF  TIC  HEAT  SINK. IN  DEGREES  C 
PER  WATT 
?    10 


p»HAT    IS   THE   VOLTAGE   DROP   (WORST  CASE)    ACROSS  THE  DEVICE, 

IN  VOLTS 

i    20 

WHAT    IS   THE   CUB RENT    I WORST   CASE*    THROUGH    THE   DEVICE, IN   AMPS 

7    .1 


DEVICE  CAN  BE   USED  WITHOUT  HEAT  SINK 


DEVICE  TEMPERATURES  WITHOUT     A  HEAT  SINK 


AMBIENT   TE«P. 

-3.0   C 

25.0    C 

101.2    C 

JUNCTION   TEMP. 
CASE    1EMP. 

121,0   C 
B7.D   C 

14  9.0    C 
115*0  c 

225.2  C 
101*2  e 

"WARNING** max.  JUNCTION  TEMP,  EXCEEDED— MILL  INSTRUCT 
THIS   MUST  BE  A  LOUSY  DESIGN 


nEVlCE  TEMPERATURES  WITH  A  HEAT  SINK 


AMBIENT  TEMP-  -3.0  C 

JUNCTION  TEMP*  51,0  C 

CA5E    TEMP.  I  9,0   C 

HEAT  SIMM  TEMP.  IT.O  C 

PROCESSING             I  UNITS 


25.0  C 


101 .2   C 


81 .0  C 

157,2    C 

47,0   C 

123.2   C 

45.0   C 

121.2   C 

Fig.  5.  Actual  problem  using  Pete. 


thermal  resistance  (°C/W). 
^ViSC  ~~  tne  nea'  sink  compound 
(or  silicon  washer)  thermal  resis- 
tance (°C/W);  if  unknown,  specify 
1* 

®HS    ~    t^le    neat    smk    tf|erma' 
resistance   (°GVW);   mnemonic  of 

G%A  also  used  instead  of  ©HS- 
T/^ivib    *~    *ne   ambient   tempera- 
ture (°Ch 


Note  that  wilh  the  exception 
of  the  last  parameter  all  units 
are  the  same,  i*e.,  degrees  C 
per  Watt  (°C/W).  This  is  the 
standard  unit  of  thermal  resis- 
tance. See  Fig.  3, 

Step  3,  Multiply  the  total 
power  dissipated  {in  Watts)  in 


the  device  by  0JA-  This  will 
tell  us  how  hot  the  junction 
will  become  {above  ambient) 
without  a  heal  sink.  For  our 
example,  Pp  x  0jy\  ~  5  W  x 
175qC/Watt  -  875aC  abovi* 
ambient  =  900°C  That  is 
pretty  warm,  and  it  looks  like 
I   didn't    know    what   1    was 


doing;  the  maximum  junction 
temperature  as  listed  on  the 
data  sheet  is  200°C  What 
happened  to  the  5  W  adver- 
tisement? If  I  had  read  the 
fine  print,  I  would  have 
noticed  that  this  5  W  rating 
applied  only  at  case  tempera* 
ture    (Tc)   up  to   25°C  If  I 


PELE 


35 

36 
37 

*_ 
4| 
42 
43 


SEMICONDUCTOR    HEAT    DISSIPATION    PROGRAM' 


'IF 
*IF 
'IF 

Z 
CO 


SERIAL 

IMMED. 
DIRECT 

To   197 


<nfTH  TEXT  QUESTIONS*  IS  DESIRED,  TYPE  I' 
(WITH  TEXT  QUESTIONS!  tS  DESIRED,  TYPE  2* 
<NG  QUESTIONS!    IS   DE5IREO,   TYPE   K 


S3 
54 

100 
101 
102 
I  10 
J  15 

r  ta 

J  17 

120 

125 

126 

127 

I2fi 

130 

131 

132 

135 

140 

141 

142 

145 

150 

151 

152 

155 

160 

I  61 

162 

165 

170 

171 

172 

175 

100 

1  dl 

IB? 

i  BS 

JVD 

191 

192 
195 
196 
197 
198 
200 
209 
210 
212 
213 
220 
*3Q 
240 
.  « 


THE   MINIMUM   AMBIENT  TEMPERATURE   THE    DEVICE   MILL   BE' 
TO    *    IN   DEGREES   C 


PRINT 

PftINT 

PRINT 

PRINT  'IF   SERIAL  DATA   EHTRT 

PRINT   "IF    INKED.    DATA    ENTRY 

PRINT  "IF    DIRECT  DATA    EKTFT 

INPUT 

IF   Z»3 

PRINT 

PRINT 

PRINT  'WHAT    IS 

PRINT  'SUBJECTED 

IF  Z-2  On  TO    115 

I  NP  LIT    A 

PRINT  'WHAT    IS  THE   MAXIMUM   AJlBI  EMT  TEMPERATURE  THE   DEVICE   WILL   &EJ 

PRINT  'SUBJECTED  TO.    IN   DEGREES  C* 

IF   2-2  CO  TO    125 

INPUT  S 

PRINT  "WHAT    IS  THE   MAXIMUM   ALLOCABLE    JUNCTION    TEMERATUnE,  IN" 

PRINT  "DEGREES  C    If    UNKNOWN,    TYPE   200" 

IF   Z-2  GO  TO    130 

INPUT   C 

PRINT  'WHAT    IS   THE   MAXIMUM   ALLOWABLE    POWER  DISSIPATION, IN   NATT5   AT" 

PRINT  "25   DECREES    C,    AMBIENT' 

IF    Z*2   CO   TO    140 

INPUT   D 

PRINT  'WHAT  IS  THE  JUNCTION  TO   AIR   THERMAL    RESISTANCE, IN   DEGREES  C 

PRINT  "PER   WATT" 

IF  2-2  GO  To    150 

INPUT  E 

PRINT  'WHAT    IS   THE   JUNCTION   TO  CASE  THERMAL    RESISTANCE,  lit  OEGREES  C 

PRINT  'PER  WATT" 

IF   Z«2  GO  TO    160 

INPUT   F 

PRTNT  'WHAT    IS   THE  THERMAL   RESISTANCE   (>F    THE    SIL    PAO* 

PRINT  "OR   HEAT   SINK   COMPOUND. IN    DEGREES    C   IF   UNKNOWN    t    TYPE    »* 

IF   Z-2  GO   TO    170 
INPUT  C 

print  '**at  is  the  thermal  resistance  of  the  heat  sink, in  degrees  c 

PRINT  "PER  WATT" 

IF    Z-2  Gil    TO    ISO 

INPUT   H 

PRINT  "WAT   IS  THE  VOLTAGE  OROP    f WORST  CASE)    ACROSS    Tit  DEVICE,' 

PRINT      "IN    WILTS' 

IF    Z*2   GO  TO    190 

INPUT  J 

PRINT  'WHAT    IS  THE   CURkfcNT    (N0R5I    CASE]    THROUGH    THE   0EVIC|:,IN    AMP^' 

PRINT 

IF   Z«2   GO    TO    196 

INPUT  K 

IF   Z-l    GO    Iti  200 

INPUT  A*B.C,D,£»F,G,H.J,K 

REM      COMPUTE    THE   POUrR  rUSSIPATffi —  MULTIPL*   J*K 

S«J** 

HEM      IF   POWER   1IS3TPAIET1    IS  GREATER   THAN  n    .    HEAT   SINK    TS   NECESSARY 

I F    X*  D  GO  Tt  I   500 

ftE«    QjMPirre  the  free  air  junction  temperatures  at  the  3 

HEM      DIFFERENT    TEMPERATURES 

J|-(E*X)+A 

J2»<E*X)+25 

J3»rE*XJ+P 

REM  Cl IMPUTE   FREE   AJR  CASE  TEMPERATURES 


250 

Z60 

270 

277 

27B 

27* 

200 

200 

300 

304 

310 

313 

314 

315 

316 

317 

J20 

330 

3*0 

35G 

351 

552 

353 

35* 

355 

440 

441 

442 


a*ji-iF+x> 

C2-J2-fF*X> 

C3-J3-(F*XJ 

PRINT 

PRINT 

PRINT 

PRINT  'DEVICE   CAN   BE   USED   WITHOUT   HEAT   SINK' 

PUIWT 

PRINT 

PftINT 

PRINT 

PRINT 

PRINT 

PRINT 

(AMBIENT 

PftINT 

PftINT   USING    330 

•  JUNCTION   TEMP. 

PRINT  U5JNG 

•CASE   TEMP, 


DEVICE   TEMPERATURES    NITWIUT      A   HEAT   SINK' 


USING   316 
TEMP. 


A¥B 


**f.»    C 


J1.J2,J3 
3S0  Cr,C2,C3 


25.0    C 


##*.*  c 


*40 
440 


#  £  0  .  f      C 

JUNCTItMi  TEMPERaTURe'aT  3 


###.#  c 


**♦♦*  c 


*##-*  c 


REM      TEST   FOR 

IF    J1>C  GO   TO 

IF    J2>C   G<J  TU 

IF   J3>C  GO  TO 

GO  TO   500 

PRINT 

PRINT  "**WAHNING*+MAX.    JUNCTION  TEMP, 

PRINT  'THIS   MUST  BE   A    LOUSY    DESIGN' 

REM  COMPUTE    JUNCTION   TEMPERATURES   WITH 


TEMPS 


445 

Q0C8 

500   J*-tF«C*H>*X*A 
J5*fF*G+H>*X+25 
J6*lF+G+m**+B 

REM  COMPUTE   CASE 

C*-J4-(F*T0 

C5-J5-(F*X) 

C6-J6-(F*)t) 

REM   COMPUTE 

HI«C4-<G+X) 

H2-C5-tG*X) 

H3^6-<G*XJ 

PRINT 

PfilNT 

PRINT  ' 

PRINT 

PRINT 

PRINT 

tAMPlENT 

P U I  NT 

PHINT    USING   610 

•JUNCTION    TEMP. 

PRINT   USING  630 

»LASE   TEMP. 

PRINT   USING  G50 

•HEAT   SINK   TEMP, 


EXCEE DEO— WILL   DESTRUCT" 
A   HEAT  SINK    AT  T>£    3  TEKPEftAT 


510 
520 

S25 

530 

540 

550 

555 

560 

570 

"ji£ 

590 

591 

595 

597 
59B 
599 
600 
601 
610 
620 
630 
640 
650 
651 
652 
653 
654 
655 
680 
6BP 
6S2 


TEMPS*    MITH   A   HEAT   SINK    AT  THE    3    TEMPERATURES 


HEAT    SI NX  TEMPERATURES   AT  THE   3    VARIOUS  TEMPERATURES 


DEVICE  TEMPERATURES  WITH  A  I«AT  SINK' 


USING  599 
TEMP. 


AtB 


f##.#  C 


J4t J5iJ6 
C4,CS,C6 
HI.H2,H3 


25.0    C 


*§*.*    C 


###.#  c 


REM   TEST  FOR   EXCEEDEH 
II-    J4>C  00  TO  690 


JUNCTION    TEMP.    AT 


C 
TEHP5. 


*##.#  C 


f##«#  C 
*#*-i  C 


###.#  C 


IF 
IF 
GO 

PPJNi' 
PRINT 
PftINT 


J5*C  GO 
J6*C  GO 

TO   700 


TO 


6flt 

66G 


>**I»ARNTNG^ 
'THIS    MUST 


•*MAX.    JUNCTION    fEUP, 
BE   A    LOUSY    Ob SIGN' 


EXCFEDED— WILL    DESTRUCT" 


Fig.  &  77?^  Pete  program. 
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cooled  the  case  with  an 
infinite  heal  sink,  like  liquid 
nitrogen,  I  might  get  away 
with  it. 

Step  4W  To  find  the  case 
temperature  without  a  heat 
sink,    subtract    the    quantity 

(P[>  x  8jc)  fr°m  I*1?  pre- 
viously calculated  function 
temperature.  For  our  exam- 
ple: 

Case  Temp.=  900°C  -  (Pq  x  @jq) 
=  900°C  -  IS  W  x 

35°C/W) 
*=900oC-175°C 
=  725°C 

So  now  we  have  found  that 
without  using  a  heat  sink,  5 
Watts  of  power  will  heat  up 
the  junction  of  the  transistor 
to  900°C  and  the  case  to 
725°C  In  other  words,  that 
2NXXX  will  be  vaporized! 

Calculations  with  a  Heat  Sink 

Step  5,  How  much  will  a 
heat  sink  help?  To  find  out, 
add  up  the  individual  thermal 
resistances  on  the  right  side 
of  Fig.  3  (0jc  +  ©HSC  + 
©HS)  ant*  ^en  multiply  by 
Pp.    In    our    case:    5    W    x 


38°C/W  =  190°C  above 
ambient  =  215°C  junction 
temperature.  This  is  a  lot 
closer ,  but  still  above  the 
specification  for  maximum 
junction  temperature. 

Step  6.  Find  the  case 
temperature  in  much  the 
same  way  as  before.  Subtract 
the  quantity  (Pq  x  Sjc) 
from  the  junction  tempera- 
ture: 

Case  Temp.  = 

215°C-  175°C  =  40°C 

Step  7*  Calculate  the 
temperature  of  the  heat  sink 

by  subtracting  the  quantity 
(Pd  x  ©HSC)  from  the  case 
temperature. 

Heat  Sink  Temp.  = 

40-(5Wx1QC/W)  =  35°C 

This  is  an  interesting  fact, 
because  it  shows  that  while 
the  heat  sink  is  relatively  cool 
(SS^),  the  junction  is  very 
hot.  (Remember  that  the 
next  time  you  think  your 
calibrated  fingertip  is  telling 
you  something  about  how 
hot  a  device  is  getting.) 

Step  S.  Relax.  In  my  case  I 


shall  ponder  the  acquisition 
of  a  new  device.  Let's  sum- 
marize: 

2NXXX  Transistor 
(dissipating  5  W) 

25°C  Ambient 
Without  Heat  Sink 

Junction  Temp.  900°C 

Case  Temp.  725CC 

With  Heat  Sink 

Junction  Temp.  215DC 

Case  Temp.  40 °C 

Host  Sink  Temp.  35°C 

For  this  example,  a  25°C 
ambient  was  assumed.  Natu- 
rally the  highest  operating 
ambient  should  be  chosen  for 
this  value- 
Sometimes  a  specification 
is  given  for  power  dissipation 
at  25  C  with  no  heat  sink.  In 
this  case  (Ta),  the  free  air 
dissipation  was  1  Watt  (this 
would  have  told  me  right 
away  I  could  not  use  the 
device  at  all  without  a  heat 
sink,  because  I  was  dissipating 
SW). 

A  flowchart  of  the  fore- 
going method  is  given  in  Fig. 
4.  This  flowchart  was  also 
used  to  generate  a  program  in 
BASIC  on  a  370  computer. 


The  Program 

The  Pcle  program  can 
input  data  in  any  one  of  three 
ways:  (1)  after  each  text 
question;  (2)  after  all  the  text 
questions;  or  (3)  directly, 
without  text  questions.  Pele 
then  calculates  the  junction 
and  case  temperatures  with- 
out a  heal  sink  and  also  the 
junction,  case  and  heat  sink 
temperatures  when  a  heat 
sink  is  used.  It  does  both  of 
these  at  three  different 
ambient  temperatures  with 
25°C  ambient  as  the  center 
line  value.  If  the  power  dissi- 
pated at  25°C  (Pq)  exceeds 
Ta,  Pele  will  only  print  out 
the  "with  heat  sink"  tempera- 
tures.  If  the  junction  tem- 
peratures exceed  the  maxi- 
mum inputted  value,  Pele  will 
print  out  a  caustic  remark, 
An  actual  problem  which  was 
run  using  Pele  is  shown  in 
Fig.  5.  The  Pele  program  is 
listed  in  Fig.  6. 

Finally,  why  name  a  pro- 
gram after  a  soccer  player? 
Didn't  you  know?  Pele  is  the 
Hawaiian  God  of  Fire.  ■ 


a  full  range,  5-f unction 
31/2  digit  multimeter 


Data  Precision  Model  134 

SALE  PRICE 


RANGES 

DC  VOLTS:  0  to  ±1 .999 I  19.99/ 199.9/ 1500  Volli 

AC  VOLTS:  0  to  1.999/19.99/199.9/1000  Volts 

DC  CURRENT:  0  to  ±1 ,999/1  9.99/199.9/1999  mA 

AC  CURRENT:  0  to  1.999/19.99/199.9/1999  m A 

RESISTANCE:  0  to  199.9  12  through  19.99  Megohms  (Oranges!) 

ACCURACIES 

(See  Specifications,  back  page,  for  detailed  accuracy  statements) 

DC  VOLTS:  ±0.2%  F.S.  ±0.2%  of  reading 

(1GQ0V  range:  ±0.5%  F.S-  ±0.5%  of  reading) 

AC  VOLTS:  ±0.7%  F.S.  ±1%  of  reading 

(1000V  range:  ±0,7%  F.S.  ±2%  of  reading) 

DC  CURRENT:  ±0,5%  F.S.  ±0.8%  of  reading 

(1000  mA  range:  ±0.5%  F.S,  ±1.8%  of  reading) 

AC  CURRENT:  ±0.5%  F.S.  ±1 .3%  of  reading 

(1000  mA  range:  ±0,5%  F.S.  ±2.3%  of  reading) 

RESISTANCE:  ±0,5%  F,&  ±0,8%  of  reading 

(10  megohm  range:  ±0.5%  F.S.  ±1.8%  of  reading) 


$169. 


00 


AST/SERVO    SYSTEMS.    INC. 

m  *€maue  roas  HOfrtMwiirtmc*,  mass  oibk 

4lF-«67-«54' 


M 
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NEW- NEW-NEW 


DOS 


SIMPLIFIED 
VERSION 

easier  assembly 
bigger  digits 
50%  less  soldering 

6  DIGIT  -  12/24  HOUR 

Digital  Clock  Kit  $22.95 


The  best  looking  clock  on  the  market  is  now  easier  to  build!  New  features  too  — 
push-buttons  to  set  time,  larger  A"  high  readouts  and  super  detailed  instructions. 
The  DC5  comes  complete  with  extruded  aluminum  case  available  in  5  colors,  line 
cord  transformer,  quality  PC  boards  and  Polaroid  lens  filter.  Colors  available: 
gold,  bronze,  blue,  silver,  black  (specify). 

Mobile  Version,  .01%  accuracy,  12  V  dc  .  . . ...  ,  $25.95 

Alarm  Version,  12  hr.  only   ,  *  * ,  »»;.*••*•*  *•*■«*«  • .  •  •  ■  #  • » •  • •••••»•••«  $24.95 

Time  base  kit,  use  with  any  60  Hz  clock  . .  . . . .  * ...,,.,  $4.95 


LOW  COST    * 
CLOCK 


DC-4 


12/24  HOUR  6  DIGIT 
LARGE  .4"  DIGITS 


DC-4  includes  all  parts  and  switches,  does  not  include  PC  board,  case  or  transformer,  DC-4 
will  not  fit  in  case  as  shown  above.  Case  size  required,  3**  x  5"  x  4'\ 


PC  Board,  drilled  and  etched,  3"  x  4" 
Transformer,  line  cord  type,  12  V  ac 
Transformer,  lug  mount  type,  12  V  ac 


-  -  i  *  •  * 


..... 


• »  p  * 


$2.95 
.1.98 


••¥»•* 


30  WATT 


2  Meier 
Power  Amp 


600MHzPRESCALER 


The  famous  RE  class  C  power  amp  now 
available  mail  order!  Four  Watts  in  for  30 
Watts  out,  2  In  for  15  out,  1  In  for  S  out. 
Incredible  value,  complete  with  all  parts, 
instructions  and  details  on  T-R  relay.  Fully 
stable,  output  short  proof,  infinite  VSWR 
protected!  Case  not  included. 
Complete  Kit  S22.95 


■ 


$44.95  KIT 

assembled  .  .$59.95 


Extend  the  range  of 

your  counter  to  600 

MHz.      Works     with 

most  any  counter.  Available  with  most  any 

counter.     Available    kit    or    assembled    and 

tested.  Specify  "="  1 0  or  -="  1 00  with  order. 


741  OP- AMP  SPECIAL  10  for  $2.00 

Take  advantage  of  a  special  one  time  deal  on  factory  prime  mini-dip  op -amps.  These 
were  house  numbered  for  Xerox  Corp.,  but  also  have  the  741  number  printed  on  them. 
This  is  the  LOWEST  price  in  the  USA! 


FER  RITE  BEADS  with  info  and  specs 
6  Hole  Balun  Beads 


w     m     »     * 


15 /SI  .00 
.  5/S1.00 


IC  SOCKETS 


SLIDE-POT  -  10k  linear  taper  ,, ,. ,  4/Sl.OO 


1000uf  15V  FILTER  CAP 


r       .       ,       -        ,         P/2*1     »t/U 


14PIN 
16  PIN 
24  PIN 
40  PIN 


50/10.00 
50/12  50 
10/  4.50 
10/  7.00 


MINI-KITS 


FM  Wireless 

Mike  Kit 

$2.95 


Transmit    up    to 

300*    to  any    FM 

broadcast     radio. 

Sensitive     mike     input     requires    crystal 

ceramic  or  dynamic  mike.    Runs  on  3  to 

9  V. 


LED  BLINKY  KIT 

A    great    attention    getter    which    alter- 
nateiy   flashes  2  Jumbo   LEDs.  Use  for 
name   badges,  buttons,  or  warning  type 
panel  lights.  Runs  on  3  to  9  volts. 
Compete  Kit  S2.95 


SIREN  KIT 
$2.95 


2  0  0  m  W 
audio  output. 
3-6V  opera 
t  ion.  Uses 
3-45  Ohm 
speaker. 


TONE  DECODER 

A  complete  tone  decoder  on  a  single 
pc  board.  Features  —  400  to  5000  Hz 
adjustable  frequency  range,  voltage  regu- 
lation, 567  IC  Useful  for  Touchtone 
decoding,  tone  burst  detection,  FSK 
demod,  signaling,  etc.  Use  7  units  for  12 
button  touchtone  decoding. 

Complete  Kit,  TD-1  S4.95 


POWER  SUPPLY  KIT  +15  V,  +S  V 

A  complete  bench  supply!  Dual  tracking 
regulator  provides  adjustable  i6  to  15 
Volts  at  100  mA(  while  a  stable  3 
terminal  regulator  produces  5  V  at  1 
Amp.  Novel  2  transformer  design 
permits  1 1 0/220  V  operation.  Complete 
with  all  parts  except  case  and  cord. 
PS  3  Power  Supply  Kit  $14.95 


DECADE  COUNTER 

PARTS  KIT 


INCLUDES 

$2.95 


7490A  decade  counter 
7475  latch 
7447  LED  driver 

LED  readout 
Current  limit  resistors 


Complete  with  instruction  and  details  on 
how  to  build  an  easy,  low  cost  freq. 
counter . 


INTEGRATED  CIRCUITS 


1000V,  2.5 A  DIODE 


5/S1.00 


LM567   .  . 
LM565  .  . 

•%J  W»J      +     **■*■+■ 

33D     *    *     *    m    * 

7490A    .. 
7447 


.1.75  MCI  458 

.  .  .75  MC4024 

,  ..50  74107.. 

,  .   85  741 43  ,  . 

.  .  .59  7805  .  .  . 

.  .  .85  309K    . . 


P.O.  Box  4072A,  Rochester  NY  14610 


master  cnifofl 


UihUwMii,:iRC- 


SEND  25*  FOR  CATALOGUE 
FREE  WITH  ORDER 


Satisfaction  guaranteed  or 
money  refunded,  COD, 
add  $1.00.  Orders  under 
$10.00  add  $.75,  NY  resi- 
dents add  7%  lax. 
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1,000  WPM 
Morse  Code  Typer 


-  -  for  the  bionic  brass  pounder 


ASCII 
KEYBOARD 


James  Wr  Pollock  WBZDFA 
6  Terrace  Avenue 
New  Egypt  NJ  08533 


COMPONENT  SIDE 

OF  Kim 


PAG 


TO  xMrn 


Oft- 2  in 

SPEAKER 


5  IDE  TONE 
OSCILLATOR 


JN34.67 


Fig.  L  Schematic  for  Morse  code  keyboard  hardware.  The  A 
f/O  port  on  the  KfM  is  used  as  a  parallel  data  link  for  the 
ASCII  keyboard  and  as  a  serial  output  for  the  Morse  code. 
This  serial  output  cart  be  used  to  switch  a  side  tone  oscillator 
and  for  a  CW  transmitter. 


Up  until  ihe  recent 
microprocessor  boom,  a 
project  such  as  a  Morse  key- 
board presented  a  formidable 
design,  construction,  and 
debugging  project  even  for 
the  well-versed  hobbyist.  The 
program  presented  here  is  a 
much  easier  software 
approach  to  this  hardware 
problem  using  the  KIM-! 
microcomputer  by  MOS 
Technology.  The  principles 
used  to  design  this  program 
are  suited  for  other  systems 
equipped  with  a  pro^anv 
mable,  read*write  interval 
timer. 

Hie  KIM-I  is  equipped 
with  such  a  timing  device 
embedded  within  the  archi- 
tecture of  its  MCS6530 
peripheral  interface  chip.  This 
addressable  timer  is  used  ex- 
tensivcly  to  define  the  timing 
of  dots,  dashes,  spaces,  spaces 


A 


between  letters,  and  spaces 
between  words  under  pro- 
gram control.  Reading  and 
writing  into  the  timer  is  just 
like  an  R/W  operation  in 
RAM  memory. 

The  features  of  the  soft* 
ware  package  are  as  follows: 

1.  Variable  code  speed 
from  9  to  over  1,000 
words  per  minute  (for 
those  of  you  who  are 
bionic  brass  pounders). 

2.  256  character  First 
In,  First  Out  (FIFO) 
buffer  memory  for 
typing  ahead  capability. 
The  third  page  of  RAM 
(03QO-03FF)isusedfor 
this  buffer  storage. 

3.  Configuration  soft- 
ware  (I/O  assignments 
and  initializing)  is  pro- 
vided for  instant  "GO11 
upon  loading,  or  power 
turn  on,  if  the  user 
decides  to  use  PROM 
for  the  program 
storage. 

4.  The  program  resides 
in  a  field  of  256  bytes, 
which  tends  itself  well 
to  unexpanded  systems 
(i.e.,  using  just  the 
memory  available  on 
the  KIM-1  board). 

5.  Excellent  learning 
tool  for  self-instruction 
in  Morse  code. 

The  folowing  guidelines 
were  used  for  Morse  code 
character  synthesis:  DOT  = 
1(t);  DASH  =  3{i);  SPACE* 
1  (t);  Space  between  letters  = 
3(t);  Space  between  words  = 
7(t). 

The  interval  timer  on  the 
KIM  defines  the  basic  time 
period,  (l),  under  program 
control  for  character  timing. 
The  duration  of  this  interval 
has  been  measured  to  be 
about  1,08  milliseconds, 
multiplied  by  XXhex: 

(t)     =     1,08    millisecond!*    x 

(XXhex) 

XX  is  any  hex  value  from  01 

lc>7F. 

The  timing  interval  (t)  ranges 
from  IDS  ms  to  138,4  ms. 
The  program  fetches  the  code 
speed  byte  from  17BE  in  the 
KIM  RAM.  Before  program 
execution  is  begun,  the  pro* 


100 


Q  *T»WT     )  102001 


( 


] 


ICfto 

FETCH  DATA  FROM 
0300*  X 

SHIFT  BIGHT 


(0200-02(0  4 


CONFIGURATION  SOFTWARE 

L  DEFINE  J/O-  SET  UP  FAQ  AS  OUT  PUT 

SETUP  PAI-PA7  ASfNPUTS 

2. SET  X  AND  Y  REGISTERS  TO  00 

i  INITIALIZE  F>FQ  POINTER  fO  GO 

4  INITIALIZE  PAO  TO  V 

9  LOAD  INTERRUPT  VECTOR 

€  RESET  DECIMAL  MODE  FLAG 


[02  EO* 
OZE4) 


9 


I02B0-, 
029*) 


(02F5  ■ 

n?«j         INCREMENT  F<FQ 

*j_        J         POINTER  10209- 

JO20E 

TOXREGiSTER 


r 


JUMP  TO 

SPACE 

DEL** 

spacing,  set W PES 

rHAKACTEm 


TtS         «i**TO        U0ZCT02C1I} 

H***     11*5*7 

Rownm 


OECREMEMT 
*  REGISTER; 


(Q2B41 


10283-    SHIFT   inn 
02BT)  LEFT  ONE  SlT 


JUMFTOttOftOSPACt) 
SUftHCiUTlJif    FOR  &       \tj.,Mm 

MLA*  of  ft  nozrj* 

9FT*ftN  *ORDS  02 FCJ 


MASK  OFF  BITS  7.6.5.4.3.2 
FOR  HORSE  ENCOOE  - 
STORE  «N  i 


MASK  OPF  flpTS  2.!.  AND 
[OJFOR  SYLLABLE  COLWT 
LOAD  INTO  X  REGISTER 

GO  TO  TtME  DELAY  ROUTINE 


ro2fli* 

Q2S8) 


SEND 

DASH     \  (O20A- 

SPACE  /    023?) 

PAIR 


SEND  DOT 
SPACE  HAIR 


{02BS-02B9I 

E5 


© 
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F/jj.  2.  Program  flow  chart  for  Morse  code  keyboard  with 
FIFO  buffer. 


grammar  must  load  the  code 
speed  byte  into  17BE  by 
hand  using  the  hex  keyboard 
on  the  KIM. 

A  value  of  1  Aftex  *n  'oca* 
tion  17BE  yields  a  code  speed 
of  approximately  43  words 
per  minute.  A  20  wpm  rate 
can  be  programmed  by  enter- 
ing  37hex  'n  17BE.  7F  will 
correspond  to  9  wpm. 

The  Morse  characters  are 
synthesized  in  dot-space  or 
dash-space  pairs.  The  com* 
pie  ted  character  is  followed 
by  a  delay  of  2(t)  to  provide 
a  total  spacing  of  3{t)  so  that 
individual  letters  are  easily 
discernible.  This  spacing  is 
added  automatically  by  the 
program,  and  does  not  use 
valuable  FIFO  memory  space. 
One  depression  of  the  SPACE 
bar  on  the  ASCII  keyboard 
provides  a  word  spacing  of 
7(t). 

Character  Loading 

The  software  has  an  inter- 
rupt routine  that  loads  each 


key  depression  into  successive 
memory  locations  in  the 
FIFO  buffer.  This  loading 
process  occurs  at  any  time 
during  program  execution,  so 
that  the  operator  is  synchro- 
nously independent  of  the 
system.  The  interrupt  routine 
Tor  loading  keyboard  data 
occupies  addresses 
02CC-02D7,  Each  keyboard 
stroke  is  stored  in  successive 
memory  locations  beginning 
with  0300.  The  keyboard 
STROBE  pulse  is  used  to 
trigger  the  non-maskable 
interrupt  (NMI)  input  of  the 
KIM  to  signal  the  micro* 
processor  that  data  is  avail- 
able for  storage  and 
processing.  Thus,  the  Morse 
code  keyboard  is  an  interrupt 
driven  device,  (NOTE:  Please 
observe  the  polarity  of  the 
STROBE  pulse  out  of  your 
ASCII  keyboard.  The  NMI 
input  of  the  KIM  is  normally 
high;  if  the  STROBE  puise 
out  of  your  keyboard  is 
normally   low,  then  you  will 


have  to  invert  it.  I  did  this 
with  my  keyboard  by  using 
the  0  output  of  the  STROBE 

one  shot.) 

Character  Fetch 

Upon  completion  of  step- 
ping through  the  configura- 
tion software,  the  program 
jumps  to  location  02E0,  If  no 
data  has  been  entered  into 
the  FIFO,  the  program  enters 
a  HALT  loop  by  branching 
between  02E0  and  02E3, 
When  data  is  loaded  into  the 
FIFO  via  the  ASCII  key- 
board, the  Y  register  is  incre- 
mented to  a  value  greater 
than  the  FIFO  pointer  in 
address  17BF.  When  these 
two  registers  are  not  equal, 
the  character  fetch  from  the 
FIFO  begins  and  continues 
until  the  FIFO  pointer  has 
incremented  up  to  the  value 
contained  in  the  Y  register. 
The  Y  register  points  how  far 
into  the  FIFO  the  last  char- 
acter was  entered,  while  the 
FIFO  pointer  designates  the 
next  character  to  be  fetched 
and  processed.  When  the 
FIFO  pointer  in  17BF  incre- 
ments up  to  the  value  in  the 
Y  register,  the  machine  has 
finally  caught  up  to  the  oper- 
ator, and  the  program  re- 
enters the  HALT  loop. 

From  ASCII  to  Morse 

The  conversion  of  ASCII 
into  Morse  code  begins  at 
025C  when  a  byte  is  fetched 
from  the  FIFO.  Since  PA0 
(bit  zero  of  the  A  I/O  port)  is 
used  as  an  output,  the  ASCII 
entry  ports  have  been  shifted 
up  one  bit  from  PA0.  This 
has  the  net  effect  of  shifting 
the  incoming  data  one  bit  to 
the  left,  even  before  the  com- 
puter has  asked  to  receive  it. 
To  compensate  for  this,  the 


MAIN 
PROGRAM 


INSTRUCT  »0NS 


INTERRUPT ' 

GENERATED  BY 
OPERATOR  DEPRESS- 
ING KEY  ON 
KEYBOARD 


LSR  instruction  at  025F 
restores  the  identity  of  the 
parallel  ASCII  data  by 
shifting  it  right  one  place. 

As  an  example,  assume 
thai  the  ASCII  code  for  C  is 
in  the  accumulator  after  the 
LSR  instruction  execution. 
The  ASCII  code  for  C  is 
100  0011  or  43hex-  This 
value  is  transferred  to  the  X 
register,  then  the  accumulator 
is  loaded  with  data  at  the 
calculated  address  of  0200  + 
43  or  0243  as  indexed  by  the 
X  register.  0243  is  in  the 
LETTERS  "lookup"  tabic 
portion  of  the  program.  You 
will  note  that  the  contents  of 
this  address  is  A4foex  or 
1010  01002-  The  encoding 
information  is  contained 
within  this  binary  string. 

Within  this  encoding  byte 
are: 

1.  The  type  of  syllable 
to  be  synthesized: 
dash-space  or  dot-space. 

2.  The  number  of 
syllables  that  will  be 
synthesized  to  make 
that  Morse  code  char- 
acter. A  syllable  de- 
fined herein  is  either  a 
dot-space  or  a  dash- 
space  pair. 

The  separation  of  these  "sub- 
codes'1 is  performed  by  using 
the  AND  instruction  in  con- 
junction with  a  masking  byte 
that  will  extract  the  informa- 
tion we  need  to  execute  the 
process. 

To  get  the  information  in 
the  first  six  significant  bits 
from  1010  0100,  this  byte  is 

ANDed  with  FChex  or  1111 
1 1 00. 

Case  I: 

1010    0100  (A4) 

1111     1100  (FC) 

1010    0100  RESULT 


NMI    rNTERRu-- 
*EKIT  FROM 
■IAIN  PHO&R: 


=  -_"JftN  TO  NEXT 
INSTRUCTION  TO 
BE  EXECUTED "M 

MAIN   PROGRAM  — 


INTERRUPT 

HANDLING 

SUBROUTINE 

02CC 

ASCII 

CHARACTER 

FROM 

KEYBOARD 

STORED  IN 

=    -0  SUFFER 

020  7 

RT^   fRETURNl 

Fig.  3.  Software  block  diagram  of  interrupt  operation. 

101  Jfy 


Program  listing. 


0200 

A9 

U>Af  imm 

0201 

01 

0202 

80 

STAr  abi 

0203 

01 

0204 

17 

0205 

A9 

LDA,  imm 

0206 

00 

0207 

AA 

TAX 

020S 

A8 

TAY 

0309 

SO 

SlAata 

020A 

00 

020B 

17 

02OC 

60 

STAtfn 

0200 

BF 

02OE 

17 

020F 

A9 

LDA,  imm 

0210 

CC 

0211 

3D 

STA,  abs 

0212 

FA 

0213 

17 

0214 

A9 

LDA.  imm 

0215 

02 

0216 

3D 

STAab* 

0217 

FB 

0218 

17 

0219 

08 

CLD 

Q21A 

4C 

JMP 

021 B 

EO 

02 1C 

02 

021 D 

021 E 

021 F 

022O 

00 

SP 

0221 

8A 

TXA 

0222 

48 

PHA 

0223 

A2 

LDX,  imm 

0224 

06 

0225 

4C 

JMP 

0226 

A£ 

0227 

02 

0228 

4C 

JMP 

0229 

F7 

022A 

02 

022B 

022C 

CE 

COMMA 

022D 

16 

SK 

022E 

56 

PERIOD 

022F 

36 

QUESTION 

0230 

FD 

*o-       

0231 

70 

T          . 

0232 

30 

■2*                

0233 

ID 

X 

0234 

00 

"4* 

0235 

05 

0236 

SB 

0237 

CS 

023S 

E6 

'8'        ■ 

0239 

F§ 

J9f         > 

023A 

55 

:           .  -^  .  —  * 

0236 

95 

■ 

023C 

023D 

Stan 


Sst  PAD  as  output,  PA1  through  FA 7  as  Inputs, 


Cleat  X  and  Y  registers,  initialize  PAfl. 
and  FIFO  pointer  (17BFJ. 


Load  kiw  byte  of  MM  I  vector,  CC,  in  1 7FA. 


Load  high  byte  of  NMI  vector  in  17FB 


Jump  to  F I FO  Buffer  Fnch  routtne  at  Q2E0. 


"Space  bar"  encode. 


Load  X  with  06  for  7{t]  word  spacing 
jump  ,o  tune  delay  routine. 


Jump  to  word  spacing  routine  group  at  02F7. 


Comma  encode  byte,  Look  up  value  for  4,)  key, 
SK  encode  byte.  Look  up  value  for  !■!  key, 
Period  encode  byte.  Look  up  value  for  |J  key 
Question  mark  encode.  Look  up  value  tor  (?)  key. 


NUMBERS  lookup  table. 


AB  encode  byte,  Look  up  value  for  (:)  key, 
ON  encode  byte.  Look  up  value  for  l;l  key. 


023E 

023F 

0240 

0241 

42 

A         *  — 

0242 

84 

B         —  -    *    • 

0243 

A4 

c        -..--.. 

0244 

S3 

D         -  ■    ■ 

0245 

01 

E 

0246 

24 

F                     -       ,      4 

0247 

C3 

G          —        ■ 

0248 

04 

N          .... 

0249 

02 
74 

1           -    • 

j           .  _ 

024A 

Ubi  1  bRS  lookup  table. 

0248 

A3 

K                -    .      - 

024C 

44 

L           -    - 

024D 

C2 

M 

024E 

62 

N 

024F 

E3 

O         --- 

02S0 

64 

p              _  _  . 

0251 

DA 

Q          --   *    - 

0252 

43 

B         «..-■> 

0253 

03 

5          .    ■    ■ 

0254 

81 

T 

0255 

23 

u        ■      - 

0256 

14 

V 

0257 

63 

w 

0258 

94 

x       -  -   ■  - 

0259 

84 

Y         -       -  - 

025A 

C4 

z        -  -  .    . 

02SB 

025C 

BD 

LDA,  x  abs 

Fetch  next  character  from  FIFO  buffer. 

0250 

00 

025  E 

03 

025  F 

4A 

LSR 

Shift  fetched  data  one  bit  to  the  right  to  preserve 

0260 

18 

CLC 

idemiiy  ol  the  ASCII  character, 

0261 

AA 

TAX 

0262 

on 

LDA.  x  abs 

Fetch  Morse  encoding  info  from  the  lookup  table 

0263 

00 

as  defined  by  0200  4  X. 

0264 

02 

0265 

3D 

STA^afa* 

Score  lookup  value  In  179C 

0266 

BC 

0267 

17 

0268 

C9 

CMP,  imm 

Check  rf  fetched  data  from  F  IF  O  a  an  ASCI  1  code 

0269 

36 

for  the  QUESTION  MARK. 

026A 

F0 

BEQ 

Branch  to  QUESTION  MARK  masking  routine  at 

0263 

5B 

02C7  if  accumulator  =  36. 

026C 

C9 

CMP,  imm 

Check  if  fetched  data  from  FIFO  is  an  ASCI  1  code 

026  D 

00 

for  The  space  bar. 

026  E 

F0 

BEQ 

If  space  bar,  branch  to  0228  for  JMP  to  02F7. 

026  F 

B8 

0270 

29 

AND,  imm 

Extract  syllable  subcode. 

0271 

FC 

0272 

BD 

ST  A,  abs 

Store  syllable  subcode  in  1  7 BO. 

0273 

BD 

0274 

17 

0275 

AD 

LDA,  abs 

Fetch  took  up  value  from  178C 

0276 

8C 

0277 

17 

027ft 

2& 

AND,  imm 

Extract  -  of  syllables  to  be  generated,  and  load  into 

0279 

07 

X  register 

027A 

AA 

TAX 

027B 

4C 

JMP 

JMP  to  0280  to  avoid  the  lookup  value  for  DE  L  key 

027C 

80 

Q27D 

02 

027E 

027F 

BD 

'DEL'  i ) 

BT  encode  byte,  Look  up  value  for  (DEL)  feey\ 

0280 

E0 

CPX,  imm 

The  first  four  significant  bits 
are:  1,0,1  and  0.  The  Is 
represent  dashes  and  the  0s 
represent  dots.  The  order  in 
which  dots  and  dashes  will  be 
sent  from  the  computer  is 
dictated  by  the  arithmetic 
shift  left  (ASL)  instruction. 
The  ASL  instruction  shifts  bit 
7  to  the  left,  into  the  carry 
bit,  and  zeros  into  bit  0.  Thus 
the  result  of  the  first  shift  is: 


1C1  fi?     Bfi     B5     9j     B3     0?     Sf     Bo 

1  0       10       0        10       0       0 


Since  the  carry  flag  (C)  is  a  1, 
a  dash-space  pair  will  be  sent. 
One  more  ASL  will  yield: 


(CI  Bf     fl&     B5     B4     B3     B?     Bf     Sg 

0  10      0       10      0      0      0 


Since  the  carry  flag  (C)  this 
time  around  is  a  0,  a  dot- 
space  pair  will  be  cranked 
out. 

The  process  continues 
until  all  of  the  syllables  have 
been  synthesized.  The  num- 
ber of  times  that  an  ASL 
instruction  will  occur  in  the 
course  of  sending  a  complete 
Morse  code  character  is  deter- 
mined by  the  three  least  sig- 
nificant bits,  B;?,  B]  and  B<). 
Isolating  these  bits  is  done  by 
ANDing  the  encode  byte  A4 
with  07  as  follows: 

Case  II: 

1010    0100  <A4) 

0000    0111  (07) 

0000    0100  RESULT 


The  result  of  Case  II  is 
transferred  to  the  X  register. 
The  X  register  is  decremented 
for  each  (ASL)  shift.  When  X 
has  been  decremented  to 
OOhexi  a  complete  character 
has  been  processed.  In  this 
case,  four  (4)  syllables  are 
sent  to  synthesize  the  letter 
"C"  ( ). 

All  lettersl  numbers,  punc- 
tuation and  abbreviations  are 
processed  in  this  manner. 
When  X  has  been  decre- 
mented to  OOhex,  the  pro- 
gram branches  to  a  sub- 
routine that  adds  two  extra 
timing  intervals,  2(t),  to  the 
last  syllable  so  that  letter 
spacing  is  3(t),  This  sub- 
routine    is     located     at 


02F0-02F6. 

Syllable  timing  and 
spacing  are  done  by  sub- 
routine groups  that  Tunnel 
the  program  through  one 
central  time  delay  loop, 
02AE-02C6,  for  maximum 
coding  efficiency. 

Special  Keys 

Provisions  have  been  made 
for  "lookup"  table  values  for 
generating  abbreviations  and 
the  punctuation  marks  used 
most  frequently  by  hams, 

1.  The  colon  (:)  key  is 
coded  to  produce  AR. 

2.  The  semicolon  (;) 
key  is  coded  to  produce 
DN. 

3.  The  equals  (=)  key  is 
coded   to  produce  SK, 
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028T 

00 

0282 

FO 

BEQ 

0283 

55 

0284 

CA 

DEX 

0285 

OE 

ASL,  ftps 

0286 

BD 

0287 

17 

0288 

m 

sec 

0289 

09 

02SA 

20 

JSR 

028B 

AO 

028C 

02 

02BD 

20 

JSR 

028E 

A7 

028F 

02 

0290 

4C 

JMP 

0291 

80 

0292 

02 

0293 

20 

JSR 

0294 

A7 

0295 

02 

0296 

20 

JSR 

0297 

A7 

0293 

02 

0299 

M\^ 

JMP 

029A 

80 

029S 

02 

029C 

029D 

029E 

029F 

02AO 

8A 

TXA 

02A1 

48 

PHA 

02A2 

A2 

LDX,  imm 

02A3 

03 

02A4 

4C 

JMP 

02A5 

AS 

02A6 

02 

02A7 

8A 

TXA 

02A8 

48 

PHA 

02A9 

A2 

LDX.  jmm 

02AA 

01 

02AB 

EE 

INC,  &bs 

02  AC 

00 

02AD 

17 

02AE 

CA 

DEX 

02AF 

AO 

LDA.  abs 

02B0 

BE 

02S1 

I? 

0282 

80 

ETA.  abs 

0203 

07 

02B4 

17 

02B5 

CD 

CMP,  abs 

0286 

07 

0287 

17 

0288 

30 

BMI 

0289 

03 

028A 

4C 

JMP 

028B 

85 

028C 

02 

028D 

eo 

CPX,  imm 

Q?BE 

00 

02BF 

FO 

BEQ 

02CO 

03 

02C1 

4C 

JMP 

02C2 

*F 

02C3 

02 

If  X  -  0r  complete  character  was  sent.  Branch 
to  02D9  to  insert  3d)  spacing  between  tetters. 


Shift  17BD  one  bit  to  the  lelt  *™J  monitor  the 

status  Ot  the  carry  bit. 

If  carry  (C)  is  0.  send  dot  space  pair. 


DASH  SPACE  subroutine  group,  028A  0292 


DOT  SPACE  subroutine  group,  0293-0298 


Save  X  on  stack. 


Load  with  03  for  delay  of  3ft)  for  DASH, 
JMP  to  delay  routine  at  02 AB. 


Save  X  on  stack. 

Load  X  with  01  for  delay  of  Mt). 

Toggle  PA0. 


Load  code  speed  byte  imo  timer 


Watch  timer  for  count  passed  00. 


If  timer  hat  limed  out,  branch  to  check  il  additional 

time  periods  are  to  be  done. 

Jump  back  to  recompare  timer  output 


Check  X  for  additional  delays  to  be  done. 
If  X  -  0,  interval  timing  is  complete. 
JMP  back  to  reload  timer. 


02C4 

68 

PLA 

02C5 

AA 

TAX 

02C6 

60 

RTS 

02C7 

29 

AND,  imm 

02C8 

FB 

0209 

4C 

JMP 

02CA 

72 

02CB 

02 

02CC 

8A 

TXA 

02CD 

48 

PHA 

02CE 

AD 

LDA,  an* 

02CF 

00 

02D0 

17 

02D1 

99 

STAr  y  abs 

02O2 

00 

02D3 

03 

02D4 

68 

PLA 

02D5 

AA 

TAX 

02DB 

C8 

tNY 

0207 

40 

RTI 

02  D8 

02D9 

20 

JSR 

02DA 

F0 

020  B 

02 

02DC 

4C 

JMP 

02DD 

E0 

02DE 

02 

02DF 

02E0 

cc 

CPY,abs 

02E1 

BF 

02E2 

17 

02E3 

F0 

BEQ 

02E4 

FB 

02E5 

AD 

LDAF  abs 

02E6 

BF 

02E7 

n 

02E8 

AA 

TAX 

02E9 

EE 

INC.  abs 

02EA 

BF 

02EB 

17 

02EC 

4C 

JMP 

02ED 

5C 

02EE 

02 

02EF 

02FO 

8A 

TXA 

02F1 

48 

PHA 

02F2 

A2 

LDX.  imm 

02F3 

02 

02F4 

4C 

JMP 

02F5 

AE 

02F6 

02 

02F7 

20 

JSR 

02F8 

21 

0?F9 

02 

02FA 

4C 

JMP 

02F8 

E0 

02FC 

02 

02FD 

02FE 

02FF 

Restore  X  to  pro  subroutine  value. 
Return  from  subroutine. 


Save  X  on  stack. 


Fetch  data  from  the  keyboard,  and  Load  1 1  into 
the  Fl  FO  buffer,  In  location  0300  +  Y\ 


Restore  X  to  pre- interrupt  value. 


Jump  to  LETTERS  space,  3UL  deJay  routine. 


JMP  to  FIFO  FETCH  routine  at  02E0, 


HALT  if  fast  character  in  FIFO  was  processed 
when  Y  equals  contents  of  17BF, 


JMP  to  fetch  next  character  from  FIFO. 


Save  X  on  stack. 

Load  X  with  02  for  a  total  space  Time  delay 
of  3lt)  between  letters. 


JMP  to  word  space,  7(t),  time  delay  at  0221. 


JMPtoFfFO  FETCH. 


PROGRAM  BUFFERS 

17BF        FIFO  pointer. 

1 7BE         Code  speed  byte, 

1 7BD        Syllable  encode  storage,  the  ASL  is  performed  on  this  location, 

178C        Lookup  value  buffer  storage. 


4.  The  DEL  key  is 
coded   to  produce  BT. 

5.  The  period  {.}, 
comma  (,),  anfj  the 
question  mark  (?)  keys 
have  been  coded  to  pro- 
duce their  respective 
Morse  code  equivalents. 

Operating  Hints 

In   the   interest  of   mini* 

mizing  program  listing  re- 
quirements, the  LETTERS 
lookup  table,  0240-025  A, 
was  designed  around  the 
uppercase  alphabet  char- 
acters. The  lower  case  alphas 
have  been  omitted  for  two 
reasons: 

1.  There  is  no  distinc- 
tion between  upper  and 
lower    case    letters    in 


Morse  code. 

2,  About  99.9%  of 
existing  software  is 
written  in  upper  case, 
and  most  teletypes, 
terminals,  and  ASCII 
keyboards  that  don't 
have  the  upper/lower 
case  feature  are  coded 
for  the  upper  case 
letters.  Shift  and  lower 
case  characters  are  not 
permitted. 

The  first  step  in  the  start- 
up is  loading  the  program. 
Since  the  listing  is  quite 
lengthy,  loading  the  program 
by  using  the  hex  keyboard 
each  time  the  power  is  turned 
on  is  somewhat  of  a  pain  in 
the  ASCII.  I  suggest  that  after 
you  have  checked  your  data 


entries,  you  take  advan- 
tage  of  the  audio  tape  dump 
program  and  hardware  that  is 
already  on  the  KIM,  so  that 
you  will  have  it  permanently 
stored.  Loading  the  computer 
from  the  cassette  takes  about 
40  seconds  for  this  particular 
program. 

During  the  loading  opera- 
tion, the  sidetone  oscillator 
and  transmitter  switch  will  be 
enabled.  A  toggle  switch,  in 
series  with  the  speaker  to 
temporarily  disconnect  it 
until  the  system  is  configured 
by  the  software,  is  recom- 
mended. 

Before  you  pass  GO,  be 
sure  that  you  load  the  code 
speed  byte  in  location  17BE. 
Use  values  less  than  or  equal 


to  7F>  In  order  to  change  the 
code  speed  after  you  have  the 
program  running,  you  will 
have  to  stop  the  program  and 
load  17BE  from  the  hex  key- 
board. 

Since  the  KIM  is  a  rela- 
tively new  machine  with  little 
software  support,  you  may 
have  to  move  the  program 
buffers,  17BG17BF,  to  some 
other  locations  in  the  RAM 
memory  space  as  new  hard- 
ware and  software  are  intro- 
duced and  marketed.  I  chose 
to  use  those  locations  because 
they  reside  in  the  64  byte 
RAM  in  the  6530  interface 
chip.  This  still  leaves  pages  00 
and  01  free  for  expanding  the 
program  within  the  confines 
of  my  unexpanded  system. « 
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Robert  C  Rae  WB4WRH 
1921  Dogwood  Lane 
Vienna  V A  22180 


Works! 


The  First  Time! 


-  -  the  Seals  Electronics 

memory  board 


It  all  started  while  I  was 
looking  through  the  June 
issue  of  73  and  came  upon  an 
ad  for  an  8K  memory  board. 
This  particular  ad  made  me 
realize  that  if  the  claims  of 
the  manufacturer  were  true, 
this  board  would  be  a  very 
nice  addition  to  my  computer 
system. 

Upon  investigation  of  the 
manufacturer  of  this  particu- 
lar board  (Seals  Electronics) 
at  the  local  computer  club,  I 
heard  a  very  strange  rumor. 
That  is,  that  it  was  possible  to 
obtain  this  8K  static  memory 
board  in  only  10  days  from 
the  date  that  the  order  was 
received.  I  was  quite  sure  that 
it  was  actually  100  days,  but 
the  temptation  was  more 
than  I  could  resist.  On  June 
1 6th  I  placed  my  order. 

As  soon  as  I  dropped  the 
order     in    the    box    I    was 


gripped  with  fear,  realizing 
that  the  interest  on  my 
money  would  probably  be 
collected  by  the  company  for 
some  time,  at  my  expense.  I 
resigned  myself  to  receiving 
the  memory  board  in  1977. 

On  June  23rd  the  postman 
came  carrying  a  box  three 
inches  deep  and  a  foot 
square.  Sure  enough r  it  was 
from  Seals  Electronics,  I 
didn't  open  the  box  for  a 
long  while;  I  just  stared  at  the 
box  in  disbelief  and  was 
somehow  comforted  by  its 
shape,  This  must  be  a  good 
sign,  I  thought. 

Finally,  I  opened  the  box 
and  peered  inside.  What  a 
pleasant  surprise.  1  viewed  a 
large  plastic  envelope  that 
contained  four  smaller  parts 
packages.  All  of  the  compo- 
nents were  of  top  quality. 
But  what  about  the  board?  1 


quickly  tore  open  the 
package  that  contained  the 
board  and  examined  it.  It  was 

beautiful!  Not  only  was  it 
first  class  in  appearance,  but 
it  had  no  jumper  wire  holes. 
It  had  a  solder  mask  on  both 
sides  and  was  silk  screened  on 
the  component  side,  And, 
there  was  an  assembly  manual 
and  two  other  documents. 

1  began  reading  the  manual 
and,  to  my  surprise,  I  could 
understand  it  It  was  written 
in  modern  English,  and  even  / 
could  understand  it.  It 
described  the  assembly,  in- 
stallation and  standby  battery 
hookup.  The  theory  of  opera- 
tion was  described  so  that  it 
could  be  easily  interfaced 
with  a  home  brew  project 
Could  it  be  thai  this  manual 
was  written  for  the  hobbyist? 

Two  more  pleasant 
surprises  were  yet  to  come. 


Upon  examining  the  two 
remaining     documents,     I 

found  a  multicolor  full  size 
printed  circuit  board  layout 
and  a  beautifully  done  fold- 
out  schematic  of  the  board 
circuitry. 

My  enjoyment  increased  as 
I  began  construction.  I  fol- 
lowed the  instructions  and 
the  memory  began  to  take 
shape.  First  I  installed  the 
diodes,  then  the  resistors, 
next  the  regulators,  and  then 
the  address  selection 
switches,  Oh  yes,  and  the 
sockets*  This  kit  was  supplied 
with  sockets  for  all  ICs!  I  was 
becoming  convinced  that  a 
tremendous  amount  of 
thought   had   gone  into   the 

planning  of  this  kit. 

Another  thing  that  struck 
me  as  I  continued  to  build 
the  kit  was  that  all  the  holes 
were  the  correct  size*  Not 
once  did  t  have  to  file  down  a 
lead  and  stand  on  my  pliers 
to  insert  a  component  lead 
through  the  board. 

The  sockets  fell  into  place 
and  I  even  tried  to  make  a 
solder  bridge  on  the  board, 
but  was  unable  to  accomplish 
this  due  to  the  almost  fool- 
proof solder  mask.  I  was  now 
convinced  that  anyone  could 
build  this  kit  without  error  if 
he  simply  followed  the 
instructions.  The  last  item  of 
construction  was  the  place- 
ment of  the  capacitors  and 
this  also  went  without  a 
hitch. 

Now  for  the  ICs.  As  1 
began  to  insert  the  ICs  in  the 
sockets,  another  thought 
struck  me.  It  was  impossible 
to  damage  them  with  the  old 
soldering  iron. 

Finished!  1  quickly  looked 
the  board  over  with  my 
magnifying  glass  and,  finding 
no  problems,  placed  it  before 
me  with  a  sigh.  After  gloating 
for  a  few  minutes,  I  picked 
up  the  card  and  headed  for 
the  computer.  Snapping  the 
address  switches  into  the 
proper  position,  I  then  placed 
the  board  in  the  slot  and 
prepared  myself  for  the  big 
moment.  The  familiar  click  of 
the  power  switch  seemed  to 
be  more  meaningful  and  the 
whir  of  the  fan  and  lighting 
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"As  the  designer  of  the 
very  first  frequency 
counter,  I  congratulate 
you  on  a  very  neat  design 
at  an  excellent  price. 
Performance  of  this  counter 
is  really  impressive..." 


R.  K.  Dickey 

Professional  Electrical  Engineer 
(Designer  of  the  world  s  first  frequency 
counter  at  Berkeley  Scientific.  1949) 


Thank-you,  Mr.  Dickey. 

Thousands  more  who  own  Hufco  frequency  counters  proudly  agree. 
Since  1974,  Hufco  has  made  counters  and  counter-offers"  that  satisfy  people  to  no  end.  The 
Hufco  combination  — a  rock-bottom  price  and  sky-high  quality— is  proving  a  very  popular  duo. 
Here  are  three  good  examples  why: 


A  500  mHz  (6-digit)  frequency 
counter  for  under  40  cents  per  mHz! 

Figure  it  out-  It  adds  up  to  unheafd-af  savings .  With  guaranteed 
quality  to  match  and  exceed  the  overpriced  brands.  Let  us 
prove  it  to  you  today. 

169.95 

(500  mHz  kit  i 
S"!9995assemt)led 


No  wonder  people 
respect  the  Hufco  name. 

Incidentally,  you'll  also  find  it  on 
economically-priced  digital  display 
adapters,  voice-operated 
transmits,  power  mike  adapters, 
CB/Ham  timers,  and  more. 

Interested? 

Rush  us  this  coupon  today. 


A  30mHz  or  250mHz  (6-digit) 
frequency  counter -proven  best 

69.95 

(30mH2  kit) 
£99.95  assembled 

119.95 

(250mHz  kit) 
$139,95  assembled 


i 
i 
l 
l 

I 


Please  send  me: 

500  mHz  frequency  counter- 169  95  kil/199  95  assembled 

:  Enclose  check  or  money  order  i 
.  250  mHz  frequency  counter-  1 19  95  kit/1 39  95  assembled 

(EncJose  Check  o*  money  order 

30  mHz  frequency  counter  -  69  95  kd  99.95  assembled 
Enclose  check  or  money  order  j 
_  Information  on  other  handy  Hufco  products 


Name 


Address 


City/State/ /ij.: 

Mail  to: 


*  m  Box  357,  Dept     R, 

flUTCO  Provo,  Utah  84601  801  375-8566 


of  the  LEDs  joined  in  to 
indicate  that  all  was  okay. 

Now  for  the  test.  First  I 
addressed  the  memory  and 
deposited  a  few  bytes  of  data. 
Everything  seemed  to  be 
working.  Next  I  loaded 
BASIC  into  the  memory  and 
it  worked  flawlessly.  It 
worked!  And  the  first  time, 
too. 

When  my  wife  called  me 
to  empty  the  garbage  I  real- 
ized that  I  was  not  dreaming. 
I  began  to  consider  what 
performance  tests  I  might  use 
to  prove  thai  this  memory 
board  was  not  ail  that  ft  was 
cracked  up  to  be,  I  was  really 
challenged  now,  and  was 
determined  to  find  a  problem 
with  this  board.  After  all, 
there  just  had  to  be  some 
shortcomings  somewhere! 
Besides,  my  reputation  as  a 
skeptic  was  at  stake. 

With  these  purist  concepts 

in  mind,  t  set  out  to  test  my 
newly  constructed  memory 
board. 

My  first  plan  of  attack  was 
to  prove  that  no  static 
memory  could  come  close  to 
my  present  dynamic  memory 
in  low  power  consumption. 
To  accomplish  this,  I  cut  the 
three  power  leads  between 
my  last  extender  board  and 
the  other  boards  connected 
to  the  computer  bus.  I 
stripped  one  quarter  inch  of 
insulation  from  the  free  ends 

of  all  leads  and  melted  some 
solder  on  the  exposed  wire  to 
aid  in  soldering  them  during 
testing.  I  then  resoldered  two 

of  the  power  leads,  restoring 
normal  operation  to  those 
two  sources  of  power.  I  con- 


nected my  ammeter  between 
the  two  remaining  leads. 

The  next  step  was  to 
install  two  dynamic  boards  to 
give  a  total  of  8K  of  memory. 
Placing  them  in  the  test  loca- 
tion, I  then  applied  power 
and  recorded  the  ammeter 
reading, 

I  repeated  this  process 
with  the  two  remaining 
power  leads  to  the  boards, 
and  recorded  the  results. 

Now  for  the  new  memory 
board.  I  installed  it  in  the 
same  manner  and  measured 
the  five  volt  power  line  (the 
only  one  required  for  the  new 
memory), 

After  comparing  the 
results,  I  was  surprised  to  find 
that  the  new  low  power  static 
board  consumed  only  twenty 
percent  more  power  than  the 
two  dynamic  boards.  For  all 
practical  purposes,  the  power 
consumption  is  an  even  swap. 

Not  being  one  who  gives  in 
easily,  I  continued  my 
testing.  This  particular  board 
was  advertised  as  having  the 
memory  of  an  elephant,  or 
something  to  that  effect,  So  I 
proceeded  to  examine  this 
aspect  of  its  operation. 

There  is  a  very  unique 
feature  built  into  this  board; 
that  is,  there  is  a  diode 
switching  network  between 
the  normal  power  line  to  the 
memory  and  the  battery 
standby  line  to  the  memory 
that  is  brought  in  on  pin  14 
of  the  memory  board,  (This 
position  is  not  used  on  the 
bus  line  of  the  Altair  and 
other  similar  computers.) 
This  means  you  can  connect  a 
battery    across    pin    14  and 


ground,  and  when  power  is 
interrupted,  the  memory  is 
automatically  switched  to  the 
standby  source  to  retain 
memory  content. 

To  test  this  feature  of  the 
memory,  I  constructed  a 
simple  power  supply  capable 
of  maintaining  three  voits 
under  load  when  connected 
to  the  memory  while  the 
computer  was  turned  off.  I 
then  soldered  a  small  piece  of 
wire  on  the  free  end  of  the 
extender  board  at  location 
14,  The  positive  lead  from 
the  supply  was  connected  to 
this  wire  and  the  negative 
lead  from  the  supply  was 
connected  to  logic  ground 
(pin  50). 

Not  wanting  to  start  in  a 
small  way,  I  loaded  BASIC  in 
the  memory  and  immediately 
turned  off  the  power.  I 
waited  for  a  few  minutes, 
switched  on  the  power, 
reloaded  the  first  byte  of  data 
(location  0)  that  was  lost  by 
the  computer,  depressed  the 
run  switch  and  up  came 
BASIC,  This  was  a  milestone 
in  the  operation  of  my 
computer  system. 

I  then  decided  that  a 
longer  period  of  testing  was 
needed.  I  followed  the  same 
procedure  as  before,  but  this 
time  1  left  the  computer  off 
for  24  hours. 

When  I  returned  to  resume 
testing  I  first  touched  the 
memory  regulator  heat  sinks 
to  determine  whether  cooling 
would  be  necessary  during 
standby  operation.  They  were 
cool!  When  I  powered  up  the 
machine  as  before,  BASIC 
came  ud  without  a  problem. 


By  this  time  I  was  com- 
pletely sold  on  my  new  8K 
memory.  I  was  patting  myself 
on  the  back  for  what  I 
thought  was  extremely  good 
judgment  on  my  part  in 
selecting  such  a  nice  piece  of 
equipment,  (I  have  not  been 
noted  for  this  quality  in  the 
past,) 

I  pondered  for  some  time 
after  the  completion  of  this 
testing  to  be  sure  that 
nothing  else  could  be  done  by 
me  to  break  down  the  resis- 
tance of  the  memory. 

It  then  occurred  to  me 
that  perhaps  a  good  test 
would  be  to  operate  the 
memory  with  a  disc  operating 
system.  Since  I  happened  to 
have  a  brother-in-law  with 
such  a  system,  it  seemed  that 
a  trip  to  his  place  was  in 
order. 

Upon  arrival,  we  installed 
the  memory  board  in  his 
computer  and,  as  you  have 
probably  guessed,  it  worked 
perfectly. 

In  conclusion,  I  would  like 
to  take  my  hat  off  to  the 
folks  at  MSeals  Electronics/' 
and  to  what  I  believe  is  a  long 
awaited  answer  to  the  dreams 
of  the  computer  hobbyist.  It 
is  obvious  that  they  have 
done  their  homework  in 
producing  a  kit  which  can  be 
built  with  more  than  .i 
reasonable  expectation  that  it 
will  work  when  finished. 

If  you  plan  to  purchase 
memory  in  the  future  (and 
who  doesn't?),  be  sure  to 
include  this  one  on  your  list 
of  considerations.  1  think 
you'll  be  very  happy  with 
it." 
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One  of  the  things  I  have 
enjoyed  most  since  I 
started  writing  for  13  has 
been  the  interchange  of  ideas 
with  readers,  I  am  always 
getting  new  ideas  from  calls 
and  letters.  My  recent  article 
on  a  TT  decoder  (April, 
1976,  p.  52)  probably  gener- 
ated more  interest  and  appli- 
cations than  any  of  the 
others.  This  short  article  is  to 
share  a  couple  with  you. 

Most  users  had  to  build  up 
a  supply  or  regulator  in  order 
to  get  the  5  volts  required  by 
the  decoder  board  and,  since 
I  had  quite  a  bit  of  room  left 
on  the  board,  I  subsequently 
got  the  artwork  redone  to 
include  an  LM309H  type 
regulator  on  the  board.  It 
worked  out  nicely  and  the 
regulator  pads  can  be 
jumpered  if  the  regulator  is 
not  wanted. 

It*s  funny  how  small 
thin^  can  slip  by,  particu- 
larly where  printed  circuit 
boards  are  concerned.  After  I 
had  wired  several  of  the 
boards  for  people,  I  suddenly 
realized  that  I  had  not 
provided  a  PC  pad  for  the 
negative  power  lead  . ,  .  back 
to  artwork  changes  again. 

A  ham  in  the  area  who 
also  uses  commercial  radio 
services  came  up  with  an 
excellent  application  and  very 
useful  modification  of  the 
basic  circuit  and  board.  The 
man  has  a  business  radio  in 
his    home    and    one    in    his 


William  Hosking  W7JSW 
6626  Et  Clarendon 
Scottsdale  AZ  85251 


The  New  Improved 

TT  Decoder 


Updated 


-  -  better 


truck,  and  uses  them  to  con- 
tact his  wife  for  messages, 
etc.  The  channel  he  is  on  is  a 
common  user  channel  with 
many  other  subscribers*  His 
wife,  as  do  many  others,  got 
tired  of  hearing  all  the  other 
chatter  on  the  radio  all  the 
time.  The  man  decided  to  use 
my  decoder  to  turn  his  base 


station  speaker  audio  on  and 
off.  He  could  do  the  receiver 
modification  himself  and 
then  acoustically  couple  the 
touchtones  in  his  mobile 
radio. 

The  only  problem  that 
came  up  with  this  arrange- 
ment was  that  the  wife 
couldn't     turn     the    speaker 


G«JQ  #5V 


INPUT  '' 
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Fig.  I.  Tone  decoder  with  added  regulator  circuit  and  manual  reset  circuit*  Diodes  DJ  and  D2 
(1N4J48/IN9I4)  are  added  to  the  circuit  hoard  and  SI  shorts  their  function  to  ground,  Printed 
circuit  boards  are  available  from  CONTACT  Electronic  Research  and  Development,  35  W. 
Fairmont,  Tempe  AZ  85281  for  $5.50 postpaid.  Wired  and  tested  versions  are  also  available. 


back  off  locally  after  it  had 
been  functioned  on.  The 
application  and  the  problem 
led  me  to  the  circuit  modifi- 
cation shown  in  Fig.  1*  The 
only  change  that  had  to  be 
made  was  to  add  two  diodes 
such  as  1N4l48s  or  1N914s 
to  the  inputs  of  the  uoff" 
NAND  gate  and  a  normally 
open  push-button  switch.  The 
switch  then  shorts  the  diodes 
to  ground,  causing  the  output 
of  the  gate  to  go  high  and 
reset  the  output  latch.  In  this 
case  the  user  mounted  the 
small  push-button  directly  on 
the  front  panel  of  his  com- 
mercial base  station  and  the 
circuit  board  fits  easily  inside 
the  radio.  He  is  using  the 
decoder  relay  contacts  to 
interrupt  the  speaker  audio. 
This  is  just  one  of  many 
possible  applications.  Many 
people  have  built  the  circuit 
to  control  autopatches  using 
a"*"  on  and  "#"  off .If  you 
have  used  this  circuit  for 
some  neat  application,  I 
would  be  very  happy  to  hear 
from  you.  ■ 
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A  problem  often  arises 
with  some  IC  or  tran- 
sistor circuits  when  just  a 
modest  amount  of  negative 
voltage  is   needed   to  bias  a 

switching  circuit  or  to  powei 

an  !C  circuit  stage  that  works 
best  when  it  is  powered  from 
equal  positive  and  negative 
supply  potentials.  For  home 
station  equipment,  this  situa- 
tion is  easily  resolved  by 
constructing  a  power  supply 
which  provides  the  necessary 
positive  and  negative  outputs. 
For  battery-operated  equip- 
ment, an  extra  battery  can 
always  be  provided,  but  this 
adds  to  bulk,  eventual  cost 
and  perhaps  even  erratic 
operation  at  some  time  since 
the  separate  batteries  used  for 
positive  and  negative  supply 
voltages  will  not  age  at  the 
same  rate.  The  greatest 
problem  is  usually  with 
adapting  such  circuits  to 
mobile  operation  where  only 
+  12  volts  is  available,  Either 
a  battery  for  a  negative  sup- 
ply has  to  be  used,  the  circuit 
modified  for  single  supply 
operation  or,  as  is  usually  the 
case,  the  idea  given  up  of 
using  a  particular  circuit  for 
mobile  operation. 

This  article  describes  a 
number  of  ways  by  which  a 
negative  supply  voltage  can 
be  generated  when  only  a 
positive  source  is  available. 
Those  who  still  remember 
vacuum     tubes     may     also 
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remember  that  this  was  also  a 
problem  then  for  mobile 
operation  when  tubes  re- 
quired a  negative  bias  voltage. 

The  usual  solution  was 
another  winding  on  a  vibrator 
power  supply  transformer  or 
on  a  dynamotor.  But,  some 
manufacturers  even  then  did 
rry  more  ingenious  ap- 
proaches,   and    they   are   the 
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Fig,  1.  Two  forms  of  oscillator  circuits  which  can  be  used  to 
form  a  negative  voltage  supply.  Output  voltages  and  currents 
are  available  over  a  wide  range  depending  on  the  transistors 
and  transformers  used  as  explained  In  the  text. 


basis  of  the  circuits  that  are 
used  these  days  to  generate 
thai  needed  negative  supply 
potential. 

Basically,  there  are  two 
approaches  that  can  be  used 
to  generate  a  negative  ground 
potential  when  only  a  posi- 
tive to  ground  potential  is 
available.  One  is  to  build  an 
oscillator  {anywhere  from 
audio  to  rf)  which  has  a 
transformer  output  isolated 
from  ground.  The  trans- 
former output  is  treated  like 
the  secondary  of  an  ac  trans- 
former (rectified  and  filtered) 
to  produce  a  negative  voltage. 
In  tube  days,  rf  oscillators 
were  popular  because  high 
voltages  for  bias  purposes 
could  be  developed  across 
their  tuned  circuits.  The 
other  basic  approach  is  to  use 
a  switching  circuit  to  charge  a 
capacitor  with  a  positive 
supply.  But,  between  charg- 
ing intervals,  additional  cir- 
cuitry literally  lifts  the 
capacitor  up  and  turns  it 
around  with  respect  to 
ground,  and  it  supplies  a  neg- 
ative potential.  So,  the  capac- 
itor is  alternately  charged  and 


electronically  flipped  around 
and  discharged. 

The  following  oscillator 
circuits  are  not  the  simplest 
form  of  positive  to  negative 
supply  generators  possible. 
Still  simpler  circuits  are 
possible  but  they  require 
special  transformers,  whereas 
the  two  circuits  shown  need 
only  simple,  readily  available 
parts. 

The  circuit  of  Fig.  1  (a)  is 
basically  just  an  audio  oscil- 
lator with  a  transformer 
coupled  output.  It  can  be 
constructed  using  a  wide 
variety  of  PNP  general 
purpose  transistors  and  with 
transformers  having  varying 
turns  ratios  so  that  output 
voltages  of  from  6  volts  to  20 
volts  can  be  obtained.  The 
secondary  voltage  is  then 
rectified  using  a  standard 
bridge  rectifier  circuit  and  a 
500  mF  filter  capacitor.  Not 
too  much  filtering  is  required 
since  the  oscillator  produces  a 
fairiy  good  sine  wave  output. 
One  may  have  to  connect 
miniature  transistor  output 
transformers  back-to-back  to 
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F/#   2    Tfte  inexpensive  555  timer  IC  is  the  heart  of  this 

negative  supply  which  provides  a  variable  output  up  to  -10 

volts.   Note  that  the   1  mF  capacitor  by  pin  3  is  not  an 

electrolytic  type. 

the  circuit  requires  that  a  bit 

more  elaborate  filtering  be 
done,  as  shown  in  Fig,  1  (b), 
to  get  a  smooth  dc  output. 
Also,  square  wave  generators 
will  have  rich  harmonic  out- 
puts. The  7  kHz  operating 
frequency  for  the  multivibra- 
tor is  a  compromise  between 
an  operating  frequency  that  is 
above  the  audio  range  of 
most  audio  communications 
circuits  with  which  it  is  likely 
to  be  used  and  yet  within  the 
efficient  frequency  operating 
range  of  most  inexpensive 
transformers.  Nonetheless,  if 
the  supply  is  to  be  used  with 
rf  circuitry,  careful  power 
supply  bypassing  to  the 
multivibrator  and  even 
shielding  in  extreme  cases 
may  be  necessary  to  prevent 
hash  in  the  rf  circuits. 

The  circuits  of  Fig.  1 
should  satisfy  most  needs  and 
can  be  built  reasonably 
inexpensively.  However,  in 
these  days  of  tCs,  it  would 
not  be  fair  to  omit  some 
more  sophisticated  ap- 
proaches to  the  negative 
supply  voltage  problem.  Both 
of  the  foltowing  circuits 
appeared  originally  in  Elec- 
tronics and  provide  negative 
voltage  generation  along  with 
regulation  of  the  output 
vol  tage. 

Fig.  2  uses  the  ubiquitous 
555  IC  timer.  The  555  is 
operated  as  a  free-running 
pulse  generator.  The  pulse 
output  frequency  and  pulse 
width  are  basically  set  by  the 
RC  components  between  pins 
7,  6,  2  and  1,  However,  a 
control  voltage  applied  to  pin 
5  can  vary  the  pulse  repeti- 
tion rate.  Output  is  taken 
from  pin  3  where  first  a 
capacitor  isolates  the  output 
from  a  ground  reference  and 
then  the  output  is  rectified 
and  filtered.  The  output 
voltage  level  can  be  set  any- 
where from  0  to  -10  volts  by 
the  potentiometer  in  the  base 
of  the  2N2222.  This  potenti- 
ometer, for  any  given  setting, 
compares  the  output  voltage 
to  the  supply  voltage.  If  the 


obtain  a  desired  output 
voltage,  depending  on  which 
types  are  available  locally. 
For  instance,  one  might  use  a 
400  CT  to  8  Ohm  trans- 
former back-to-back  with  an 
8  Ohm  to  1 0k  transformer  to 
get  a  voltage  step-up.  Some 
experimenting  and  bread- 
boarding  is  necessary,  but 
just  about  any  desired  voltage 
can  be  generated  by  using 
different  transformer  ratios 
and  types  of  rectifier  circuits 
(half  wave,  full  wave  or 
bridge).  Generally,  using  low 
power  transistors  and  the 
usual  99  cent  300  mW  tran- 
sistor transformers,  output 
loads  of  up  to  10  mA  can  be 
accommodated. 

Fig.  1(b)  is  a  standard 
multivibrator  circuit  with 
component  values  chosen  so 
it  operates  at  about  7  kHz. 
The  idea  is  basically  the  same 
as  in  Fig.  1(a),  but  this  circuit 
produces  a  square  wave  out* 
put  and,  depending  upon  the 
power  transistor  used,  output 
currents  of  an  Ampere  or 
more  can  be  generated  at 
various  voltage  levels.  Some 
24  CT  filament  transformers 
will  work  well  in  this  circuit. 
Otherwise,  standard  transistor 
output  transformers  have  to 
be  used  either  singly  or  back- 
to-back  to  get  the  desired 
step-up  in  voltage.  Transistor 
output  transformers  or  inter- 
stage transformers  rated  as  1 
Watt,  such  as  Stancor  TA-4  or 
Allied  6T8HF,  will  do  nicety 
with  any  of  the  low/medium 
power  transistors  mentioned 
in  Fig,  1  (b)  to  produce  out- 
puts in  the  12  to  15  volt 
range  at  up  to  100  mA  load. 
The   square   wave  output  of 


output  voltage  decreases,  the 
2N2222  is  turned  further  on, 
causing  the  control  voltage  on 
pin  5  to  come  closer  to 
ground  and  hence  to  increase 
the  pulse  output  rate.  This,  in 
turn,  charges  up  the  output 
10  mF  capacitor  more  often 
and  brings  up  its  voltage.  The 
quality  of  the  regulation 
depends  on  the  output  cur- 
rent demanded.  It  is  about 
5%  at  10  mA  output.  Greater 
outputs  can  be  supplied  but 
then  the  regulation  will 
become  poor. 

Fig.  3  shows  another 
supply/regulator  circuit  that 
can  supply  fixed  output  volt- 
ages over  the  range  of  about 
-5  volts/30  mA  to  -15 
volts/13  mA  from  a  +15  volt 
supply.  Thus,  it  can  supply  a 
bit  more  current  than  the 
circuit  of  Fig,  2  and  can 
supply  -12  or  -15  volts  when 
a  +12  or  +15  volt  source  is 
available,  which  is  an  advan- 
tage in  many  applications 
using  operational  amplifiers. 
The  circuit  uses  an  IC  hex- 
inverter  and  a  single  tran- 
sistor. Two  of  the  inverters 
form  a  square  wave  oscillator. 
The  other  four  inverters  are 
paralleled  as  drivers.  When 
the  output  goes  positive 
referenced  to  ground,  the  1 
mF  capacitor  charges  through 
the  1N914  going  to  the  col- 
lector of  the  2N3904.  When 
the     output     goes     towards 

ground,  charge  is  transferred 
from  the  first  1  mF  capacitor 
to  the  output  1  mF  capacitor 


as  the  second  1N914  con- 
ducts. The  output  1  mF  ca- 
pacitor now  has  a  voltage 
across  it  which  is  negative 
referenced  to  ground.  This 
transfer  of  charge  between 
capacitors  continues  until  the 
voltage  buildup  across  the 
output  1  mF  capacitor  breaks 
down  the  zener  diode.  Then, 
the  2N3904  is  turned  off  and 
the  transfer  of  charge  stops 
until  the  load  current  drain 
again  causes  the  output  volt- 
age to  fall  below  the  zener 
voltage.  Thus,  the  circuit  is 
self-regulatory. 

The  circuit  as  shown  will 
produce  only  5  volts  negative 
output  from  a  positive  15 
volt  supply.  This  can  be 
increased  by  using  the  alter- 
native voltage  multiplying 
circuit  shown  in  Fig.  3  to 
produce  -15  volts.  -12  volts 
can  be  produced  from  a  posi- 
tive 12  volt  supply  with  the 

same  circuit  by  using  an 
approximately  13  volt  zener. 

The  74C901  hex-inverter 
operates  from  up  to  a  positive 
15  volt  supply  and  can 
produce  a  full  -15  volts  when 
used  with  the  voltage  multi- 
plying circuit,  However,  if 
only  a  positive  5  volt  source 
is  available  and  -5  volts  is 
needed,  the  basic  circuit  of 
Fig,  3  with  the  voltage  multi- 
plying circuit  can  be  used 
with  a  simple  SN7404  hex- 
inverter.  An  approximate  5.6 
volt  zener  will  suffice  for  the 
zener  reference  diode  in  the 
base  circuit  of  the  2 N 3904" 
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Fig.  3.  Negative  voltage  generation  circuit  using  a  hex-inverter 
IC.  If  the  multiplier  circuit  is  inserted  between  points  X-Xt  the 
basic  output  voltage  will  be  the  same  as  the  positive  supply 
voltage*  The  zener  in  the  base  of  the  2N3904  must  always  be 
rated  at  0.6  to  I  volt  more  than  the  final  negative  output 
voltage. 
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Repeaters  in  New  Zealand 


-  -  quite  a  few 


Fred  Johnson  ZL2AMJ 

J  5  Field  Street 

Upper  Hutt,  New  Zealand 


The  Mount  Climie  FM  repeater.  Note  the  battery  (befow)  and 
antenna  fitter  box  (left  bottom). 


Fl  M  repeaters  hit  ZL  some 
five  years  ago,  and  since 
then  have  spread  across  the 
land,  Willi  a  population  of 
4800  licensed  amateurs,  some 
24  FM  repeaters  are  now  in 
operation,  or  about  to 
become  operational. 

New  Zealand  is  a  land  of 
mountains,  lakes,  rolling  hills 
and  open  plains,  and  repeat- 
ers have  helped  to  make  VHF 
popular  by  overcoming 
terrain  problems,  The  land  in 
the  region  of  Wellington,  the 
capital,  is  all  hills  and  valleys. 
People  live  in  the  valleys,  and 
without  repeaters  VHF  opera* 
tion  would  be  very  limited 
for  all  but  a  few  operators 
with  hilltop  sites. 

The  national  radio  ama- 
teur body  is  the  New  Zealand 
Association  of  Radio  Trans- 
mitters (NZART},  which  has 
75  branches.  The  licensing 
authority  is  the  New  Zealand 
Post  Office  (NZPO).  NZART 
set  up  a  committee  some 
years  ago  to  develop  a  band 
plan  for  the  Iwo  meter  band 
and  to  coordinate  repeater 
development.  In  addition  to 
the  FM  repeaters,  some  areas 
also  have  an  AM  repeater,  and 
there  is  at  least  one  two 
meter  beacon  station  in  each 
of  the  four  ZL  call  districts. 

ZL  amateurs  are  fortunate 
in  that  the  NZPO,  while 
retaining  the  right  to  issue  the 
license  for  a  repeater,  accepts 
to  a  large  extent  the  views 
and  requests  of  the  VHF 
committee.  So  the  amateurs 


have  the  responsible  task  of 
organizing  their  own  band 
and  repeater  plan,  ultimately 
seeking  an  NZPO  license 
when  all  the  various  negotia- 
tions about  sites,  access,  and 
other  responsibilities  have 
been  ironed  out  and  the  need 
for  the  proposed  repeater  has 
been  established.  Most  repeat- 
ers have  been  established  to 
meet  a  Civil  Defense  or  an 
Amateur  Radio  Emergency 
Corps  requirement. 

In  the  event  of  some 
disaster  or  emergency,  the 
amateurs  turn  out  to  provide 
communications  for  the 
Search  and  Rescue  Organiza- 
tion, the  police,  or  Civil 
Defense  authorities.  Each 
NZART  branch  has  an  "E" 
series  of  callsigns  allocated  so 
that  it  is  easy  to  tell  when 
emergency  traffic  is  using  a 
repeater.  For  example,  the 
Upper  Hutt  branch  has  the 
call  series  ZL2ELA  to 
ZL2ELZ  available.  When  E 
calls  are  heard  on  the  repeat- 
er, normal  amateur  chitchat 
stops  to  allow  the  emergency 
traffic  priority. 

The  relationship  between 
New  Zealand  radio  amateurs 
and  the  New  Zealand  Post 
Office  is  extremely  good  and 
in  this  we  are  very  fortunate. 
New  Zealand  is  one  country 
where  amateur  radio  is  under- 
stood and  supported  by  the 
authorities.  In  this  regard,  the 
IARU  problems  with  WARC 
1979  get  both  NZART  and 
NZPO  support. 
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The  two  meter  band  plan 
started  out  with  four  FM 
repeater  channels  and  this 
was  later  extended  to  six.  It 
can  again  be  extended  if 
found  to  be  necessary.  The 
following  channels  are  in 
current  use: 


Channel  A  — 
Channel  6  - 

Channel  C  - 
Channel  D  — 
Channel  E  — 
Channel  F  — 


146.20/14530 

146,225/145.525 

146.30/145.60 

146.35/145.65 

146.40/145,70 

146.45/145,75 


All  repeaters  are  home- 
constructed,  there  being  no 
off-the-shelf  supply  available. 
An  enthusiast  in  one  of  the 
local  branches  of  NZART 
usually  constructs  the 
repeater  and  finally  becomes 
the  "trustee"  for  the  IMZPO 
license. 

All  repeaters  are  open 
access;  "closed"  repeaters  are 

not  permitted.  Carrier- 
operated  entry  is  the  rule,  No 
tone*entry  systems  have  been 
found  to  be  necessary.  The 
geographical  spread  and  siting 
have  made  possible  an  almost 
exclusive  channel  allocation 
to  each  repeater.  During  hot 
summer  weather,  DX  opera- 
tion between  repeater  areas 
becomes  possible.  This  is 
regarded  more  as  fun  than  a 
nuisance. 

The  NZPO  has  not 
required  a  callsign  or  an 
identifier  system  for  repeat- 
ers. All  repeaters  must  be 
owned  by  a  branch  of 
NZART,  and  a  member  of 
that  branch  is  the  trustee  for 
the  repeater  license.  Repeat- 
ers cannot  be  owned  by  an 
individual.  So  the  station 
using  the  repeater  (i.e.,  the 
user  callsign)  and  the  trustee 
are  responsible  for  the  opera- 
tional performance  and 
operating  discipline.  In 
practice,  this  means  that  all 
repeater  users  have  a  responsi- 
bility to  maintain  a  satisfac- 
tory standard  of  operating 
procedure.  It  seems  to  work 
out  OK,  " Repeater  Rules" 
appear  annually  in  the 
NZART  C  a]  [book.  These 
reflect  local  operating  prac- 
tice: 

1 ,    The     Trustees     (as 
listed     on     the     Post 


Office  license)  to  have 
final  responsibility  for 
the  repeater  operation* 

2.  The  repeater  to  be 
owned  and  maintained 
by  the  Branch. 

3.  The  repeater  to  be 
open  for  use  by  all 
licensed  amateurs. 

4.  Amateur  Radio 
Emergency  Corps  and 
Civil  Defense  require- 
ments in  areas  to  have 
priority  use  over 
normal  amateur  traffic, 

5.  *  Overs"  to  be  kept 
short 

6.  Breaks  between 
"overs"  to  be  frequent 
to  let  other  users 
identify  and  call  in. 

7.  Stations  who  can 
work  together  direct 
without  using  the 
repeater  establish 
contact  only  and  then 
change  to  some  other 
channel 

8.  Home  station  to 
home  station  contacts 
are  discouraged, 

9.  The  Radio  Regula- 
tions to  apply  at  all 
times,  notwithstanding 
anything  in  these  rules. 

10.  With  the  exception 
of  mobiles,  stations 
should  not  call  a 
general  CQ. 

11.  Sun  ions  using  the 
repeater  to  identify 
when  calling. 

12.  No  one  to  be 
excluded  from  legiti- 
mate operation, 

13.  QSLs  should  be 
clearly  marked  "via 
repeater." 

14.  Contacts  via  the 
repeater  will  not  be 
recognized  for  any 
contest  or  award. 

15.  A  copy  of  these 
rules  and  the  names  of 
the  Trustees  to  be 
posted  on  the  Branch 
noticeboard* 

The  map  shows  the  geo- 
graphical layout  and  the 
channel  allocations  for  the 
FM  repeaters-  Such  a  simple 
map  cannot  show  the  site  and 
propagation  considerations 
leading  to  the  choice  of  each 
site.  Recourse  should  be 
made  to  more  detailed  maps 
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Map  of  New  Zealand  showing  /oca  I  ton  and  channel  of  two 
meter  band  FM  repeaters. 


for  this  background. 

The  highest  repeater  is  on 
Mount  Egmont,  an  8620  foot 
high  volcano.  The  repeater  is 
sited  about  3500  feet  up 
the  eastern  slope  of  the 
mountain.  One  repeater  (at 
New  Plymouth)  is  destined  to 
be  sited  on  top  of  a  600  foot 
power  station  chimney.  Most 
amateur  repeaters  live  on 
someone  else's  premises, 
generally  owned  by  the 
NZPO,  the  Broadcasting 
Council  or  the  Gvil  Aviation 
authorities.  One  repeater 
which  has  its  own  hut  is  the 
Mount  Climie  repeater  on 
"Channel  Charlie/'1  for  which 
I  am  trustee. 

Establishing  "Charlie"  has 
probably  been  typical  of 
setting  up  a  repeater 
anywhere:  Negotiations  for 
site,  underground  power 
cable  to  the  site,  a  building,  a 
pole,  and  so  on,  all  had  to  be 
arranged.  The  hut  was  made 
by  a  concrete  products  firm, 
who  said  that  they  could 
deliver  their  product.  When 
they  heard  that  it  was  wanted 
2823  feet  up  atop  Mount 
Climie  they  still  stuck  to  their 
word!     A    steep    road    gives 


good  weather  access,  1 1  miles 

from  the  Upper  Hutt  branch 
NZART  dubrooms.  The  site 
is     sometimes     snowed     in 

during  winter. 

A  200  yard  long  power 
cable  trench  was  dug  into  the 
hilltop  by  branch  members  to 
get  the  230  volt  50  Hz  supply 
to  feed  the  repeater.  This  is 
taken  from  a  local  microwave 
station. 

The  power  supply  author- 
ity had  to  erect  an  overhead 
line  on  poles  to  supply  the 
microwave  station.  After 
some  talking  they  agreed  to 
provide  an  antenna  pole  for 
the  repeater.  This  they 
delivered  by  helicopter  and 
lowered  into  the  hole 
which  they  also  dug! 

Financing  for  the  installa- 
tion was  obtained  by  selling 
kit  sets  for  various  branch 
construction  projects.  One 
such  project  was  an  FM 
transceiver  kit  known  as  the 
"Climie  Transceiver.'  Some 
1 10  of  these  were  sold  as  kits 
and  are  in  current  use  on 
various  repeaters.  Bulk 
buying  of  components  and  no 
labor  or  overhead  charges 
enable     branches     to     raise 
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The  cloud-enshrouded  Mount  Climie  FM  repeater  site.  The  trig 
station  (behind)  is  for  a  spot  height  of  2823  feet  The  antennas 
are  in  two  identical  sections  -  receive  on  top,  transmit  below. 
Each  is  a  two  half*wavefength  coliinear,  fed  with  a  halun  and 
matching  stub  at  the  center.  Steps  on  the  wooden  pole  are  an 
aid  to  climbing.  The  hut  is  reinforced  concrete  with  a  steel 
door. 


money  through  kits, 

The  Upper  Hutt  branch  of 
NZART  is  responsible  for 
Civil  Defense  communica- 
tions in  the  local  area,  and 
the  cost  of  the  power  used  at 
the  repeater  site  has  therefore 
been  arranged  to  be  met  from 
the  funds  of  other  people! 
The  branch  is  in  the  fortunate 
position  of  having  a  hilltop 


site  and  a  repeater  free  of 
debt  and  free  of  running 
costs.  It  is  serviced  and  main- 
tained by  voluntary  effort. 
Contacts  are  possible  at 
almost  any  time  throughout 
the  24  hours  because  the 
channel  is  monitored  by 
many  people.  It  has  been 
used  for  many  emergencies 
and  many  exercises, 


The    "Channel    Charlie" 

repeater  runs  off  a  floai- 
charged  12  volt  battery.  It  is 
all  solid  state  and  does  not 
use  mechanical  relays  or 
tubes.  Several  alarm  circuits 
are  fitted.  One  alarm  shows 
up  when  the  230  volt  ac  main 
supply  to  the  hut  fails  -  to 
warn  users  that  the  equip- 
ment is  running  on  the  raw 
battery  only.  The  other  is  an 
intruder  alarm  on  the  hut 
door  to  advise  unautho 
rized  entry*  The  repeater  can 
be  shut  down  remotely  by 
the  trustee  should  this  be 
necessary.  Other  facilities  are 
in  the  process  of  experi- 
mental development 

So  far,  only  the  two  meter 
band  has  been  used  for 
repeaters  in  New  Zealand. 
The  band  extends  144  to  148 
MHz*  The  70  cm  band  plan  is 
in  the  process  of  being 
polished  and  some  groups  are 
keen  to  see  some  repeaters 
established  on  that  band.  No 
cross  band  repeaters  are 
envisaged  and  the  linking  of 
repeaters  has  not  yet  hap- 
pened or  been  thought 
desirable. 

Three  grades  of  amateur 
operator  certificate  are  in  use 
in  New  Zealand.  A  Grade  I 
certificate  holder  can  use  any 
amateur  band.  A  Grade  II 
certificate  holder  can  use  all 
bands  except  40,  20,  1 5  and 
10  meters;  i.e.,  he  can  use 
160  80,  6,  and  all  amateur 
frequencies  above  144  MHz. 
A  Grade  III  certificate  hddcr 
is  restricted  to  voice  com- 
munication on  bands  above 
144  MHz  only. 

There     is    one    common 


theory  and  regulations 
examination  set  by  the 
NZPO.  Passing  this  examina- 
tion alone  can  assure  a  Grade 
III  certificate.  Passing  a  Morse 
test  at  12  words  per  minute 
in  addition  gets  a  Grade  11 
certificate.  With  additional 
operating  experience  on  80 
meters,  a  Grade  I  certificate 
can  be  obtained.  The  result  is 
that  the  usual  pattern  is  for 
the  budding  amateur  to  get  a 
Grade  III  certificate  first  and 
later  graduate  to  the  other 
bands.  This  means  that  the 
new  amateur  has  immediate 
access  to  VHF  repeaters;  this 
has  contributed  to  extending 
the  popularity  of  repeater 
operation.  Grade  111  licensees 
are  indicated  by  the  "T* 
series  of  callsigns,  e.g., 
ZL2TCU 

Visitors  to  New  Zealand 
who  hold  an  amateur  license 
issued  in  certain  overseas 
countries  (including  USA) 
can  obtain  a  license  to  oper- 
ate while  in  New  Zealand. 
The  "reciprocal  licensing'1 
arrangements  vary  from 
country  to  country.  The 
address  for  enquiries  is  the 
Radio  Section,  New  Zealand 
Post  Office,  Post  Office 
Headquarters,  Wellington, 
New  Zealand.  Several  weeks 
notice  should  be  allowed. 

Visitors  are  welcome  on  all 
ZL  repeaters.  Operation  on  a 
repeater  is  an  easy  means  to 
learn  of  local  amateur  club 
meetings  and  of  other 
activities.  Shack  crawls  and 
eyeball  QSOs  can  soon 
eventuate  once  a  strange  or  a 
new  caJIsign  appears  on  the 
repeater.  See  you  in  ZL?  ■ 
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WR6ABE:  over  700  users.  15  years 
on  the  air,  extraordinary  coverage 
Throughout  Southern  California,  one 
of  the  first  big  repeaters  on  the  West 
Coast,  but  now  a  silent  key,  at  least 
until  early  in  the  new  year.  K60QK, 
the  owner  of  the  repeater,  took  it  off 
the  air  m  late  October,  hoping  a 
cooling  off  period  might  end  the 
QRM,  obscenity  and  assorted  garbage 
that's  been  wrecking  the  system  for 
months.  In  the  view  of  more  than  one 
reporter,  ABE's  problems  grew  from  a 
small  minority,  plus  its  incredible 
coverage  of  the  Los  Angeles  area.  As 
Amy  Gamson  K6PXA,  editor  of 
Scatter  (the  journal  of  the  Southern 
California  Teleprinter  Society)  put  it: 
"Is  this  a  trend  in  ham  radio  where  a 
very  small  percentage  of  jammers, 
drunks,  and  i  neons  (derates  can  ruin  it 
tor  the  majority?"  We  hope  noi, 

The  20  meter  jammer,  heard  for 
weeks  and  believed  to  be  of  Russian 
origin,  is  finally  GRT.  The  incredible 
"buzz  saw"  noise  was  heard  over  a 
wide  range  of  frequency,  running 
from  40  through  15  meters  here  on 
the  east  coast.  Despite  international 
protest,  the  jammer  persisted  until 
early  November.  In  fact,  no  one  is 
really  sure  if  the  "bun"  was  a  jammer 
at  all.  W6PN,  a  former  director  of 
engineering  for  Radio  Free  Europe  in 
Munich,  is  quoted  as  saying  the  noise 
was  not  a  jammer.  Instead,  he  says  in 
the  British  Short  Wave  Magazine,  "Its 
millisecond  pulses,  overmodulated  at 
about  5  kHz,  would  be  more  suitable 
for  propagation  studies  or  some  wide 
band  operation," 

Anti-antenna  zoning  harassment  to 
hams  and  CBers  is  increasing  through- 
out the  country.  In  the  latest  case,  an 
Illinois  amateur  has  filed  suit  in  an 
effort  to  prevent  his  city  from  forcing 
him  to  remove  his  72  foot  tower  and 
antennas, 

Walter  Weber  WA9FXG  of  Orchard 
Place  IL  rirst  erected  his  tower  last 
April,  He  was  later  told  that  he 
needed  a  building  permit,  after  neigh- 
bors complained  that  the  tower  posed 
9  danger  to  residents  and  interfered 
with  their  television  reception. 

When  it  was  later  decided  that  the 
tower  violated  the  35  foot  building 
height  limitation  in  his  area,  Weber 
sought  a  zoning  variance.  While  the 
local  Zoning  Board  recommended  its 
approval,,  it  was  subsequently  denied 
by  the  Orchard  Place  City  Council 
who  said  They  feared  approval  would 
set  a  precedent  for  other  types  of 
Structures, 

Weber's  suit  asks  that  the  court 
declare  the  city's  building  code  uncon- 
stitutional or  declare  that  the  height 
limitation  does  not  apply  to  radio 
towers.  He  contends  that  defining  a 
tower  as  a  building  is  too  broad  and 
makes  the  building  code  vague.  Weber 


added  that  many  roof  mounted  tele- 
vision antennas  exceed  the  height 
limitation. 

There's  help  coming  for  amateurs 
who've  run  amuck  of  focal  zoning  and 
interference  laws.  A  national  group  of 
attorneys  and  judges,  who  are  license 
holders  in  both  the  amateur  and 
citizens  band  services,  have  formed 
the  Personal  Communications  Foun- 
dation, a  nonprofit,  soon  to  be  tax 
exempt  California  corporation.  Using 
thousands  of  their  own  dollars  to  get 
started,  they  plan  to  establish  liaison 
and  working  committees  to  deal  with 
issues  like  land  use  restrictions,  tower 
ordinances,  deed  restrictions,  TVI  RFI 
and  nuisance  problems,  and  the 
related  problems  of  jamming  and 
other  unlawful  operating  practices. 

The  cost  is  estimated  to  be  about 
80  thousand  dollars  for  the  first  two 
years  of  organization,  with  the  opera- 
tion  becoming  self-supporting  there- 
after. The  lawyers  won't  be  making 
any  money  ,  , ,  to  the  contrary,  the 
organizers  are  actually  losing  funds 
out  of  their  own  pockets  to  get  PCF 
rolling.  There  is  no  affiliation  with 
ARRLf  or  any  other  organization, 
although  PCF  fs  seeking  advisory  help. 
The  organizers  say  if  one  dollar  could 
be  donated  by  one  out  of  every  three 
US  and  Canadian  amateurs,  within  a 
year  PCF  could  have  a  list  of  attorney 
liaisons  available  for  publication. 

According  to  one  of  PCF's  founders, 
Los  Angeles  Attorney  Jon  Gal  to 
WA6PTM,  attorneys  across  the  US 
have  volunteered  to  open  their  files. 
That  way.  Gal  to  says,  any  individual 
could  receive  information  from  the 
foundation  to  help  overcome  com- 
muni  cat  ions-related  legal  difficulties. 
Local  ordinances  are  being  enacted 
not  only  banning  towers  over  35  feet 
and  large  antennas,  but  setting 
penalties  for  TVI  RFI  as  well' 

PCF  says  it  knows  of  such  ordi- 
nances in  47  states,  with  at  least  five 
cases  resulting  in  fines  to  licensed 
CBers  for  TVJ-RFI.  It's  easy  to  see, 
PCF  reasons,  that  amateur  licensees 
are  bound  to  be  affected.  The  idea, 
says  Gaflo,  is  to  cut  the  cost  of 
defending  hams  and  CBers  by  pro- 
viding a  national  clearinghouse  of  legal 
information  for  attorneys.  PCF 
emphasizes  it  will  not  actually  defend 

anyone but  instead  will  try  and 

cut  the  legal  bills  a  tower  fight  or  TVI 
case  can  bring,  Stay  tuned  for  further 
details. 

The  battle  continues  over  operation 
of  the  Port  Chester  NY  34/94,  A  IS 
signature  petition  demanding  discon- 
tinuation of  operation  has  been 
denied  by  WR2ABE  trustee  Michael 
Troy  WA2TYV,  Edward  Zeiser 
WA20Q0  apparently  led  the  petition 
drive,  claiming  "unmitigated  interfer- 


ence" to  146.34  and  146.94  simplex 
operation  on  Long  Island.  Zeiser 
addressed  his  petition  to  Stan  Zak 
K2SJO.  Hudson  Division  Director  of 
ARRL.  It  turned  out  Zak  had  no 
connection  with  WR2ABE  other  than 
a  wire  line  control  point,  given  as  a 
courtesy  since  he  is  locai  CD  chiei  In 
answer  to  the  petition,  WA2TYV 
suggested  putting  an  end  not  to  the 
Port  Chester  repeater,  but  instead  to 
operation  of  34  for  simplex  purposes. 
'Todays  FM  gear  allows  plenty  of 
room  for  simplex,  both  above  and 
below  146  MHz  ...  while  repeaters 
are  restricted  to  the  146  148  MHz 
segment;  no  ham  is  forced  to  stay  on 
34  or  94  simplex." 

In  Ohio.  Robert  Scott  W8SFK  has 
printed  a  thousand  protest  letters, 
blasting  the  Ohio  Repeater  Council 
fot  assigning  FM  repeaters  On  146.10 
to  146.70  MHi.  Pointing  to  gentle- 
men's  agreements  making  70  a  nation- 
al RTTY  frequency,  Scott  terms  the 
council's  action  "a  flagrant  violation 
of  trust  and  a  miscarriage  of  integ- 
rity/' Scott  argues  that  the  very 
founding  principles  of  the  council  are 
self  policing r  common  sense,  good 
judgment,  and  a  gentleman's  agree- 
ment. According  to  Scott's  letter  of 
complaint,  a  new  10/70  near  Find  I  ay 
OH  is  disrupting  simplex  teletype  in 
the  entire  northwestern  quadrant  of 
Ohio,  the  southern  tier  of  Michigan, 
and  northeastern  Indiana,  along  with 
over  20  operators  in  greater  Toledo. 
The  Ohio  Repeater  Council  has 
another  point  of  view.  Wrote  George 
Hinds  WBaJYR  (the  OARC  Chair- 
man) ,  ''Indianapolis,  Cincinnati,  East 
Liverpool,  Cleveland  and  now  Find  I  ay 
have  voice  repeaters  on  10/70  —  The 
first  three  have  been  long  established 
. . .  The  only  operational  RTTY 
repeater  in  the  same  region  is  Detroit 
on  22/82,  not  10/70/'  Hinds  went  on 
to  suggest  there  are  many  other  fre- 
quencies on  2  meters  for  RTTY.  "You 
have  no  more  'grandfather'  rights  to 
work  simplex  on  the  repeater  segment 
of  146  MHz  than  did  the  fellows  who 
long  cherished  94  as  a  simplex  fre- 
quency .  .  Faced  with  the  facts,  not 
with  dreams  of  the  'good  old  days' 
when  146-147  MHz  were  barren 
wastelands,  OARC  can  no  more  sanc- 
tify 146.70  for  you  than  we  could 
keep  repeaters  off  94 r  76,  or  88,  all  of 
which  at  one  time  were  simplex." 

I  com  East  Distributor  Kayla  Bloom 
Hale  W1EMV  has  resigned.  Hale,  a 
former  editor  of  73,  says  she  plans  to 
retire  to  her  Dublin  NH  home  and  do 
some  writing,  hamming,  and  relaxing, 
Kay  la  says  she's  tired  of  the  grind,  the 
never-ending  shows,  the  thousands  of 
miles  of  travel  each  year.  On  ham 
radio  Hale  is  optimistic.  "It's  on  the 
way  up,  just  like  the  sunspot  cycle  ,  . . 
with  a  lot  of  CBers  becoming  disillu- 
sioned and  turning  to  ham  radio ...  I 
just  hope  they  don't  ruin  it,"  In 
February  of  1968,  when  Kay  la 
became  editor  of  73 f  she  wrote  some 
similar  thoughts,  '*t  was  one  of  the 
'save  11  meters'  group  way  back  when 
. .  .  since  we  lost  the  fight,  I  have  not 


paid  too  much  attention  to  what  is 
going  on  on  27  MHz  .  . .  Recently, 
after  listening  to  the  Cfl  band,  I  was 
completely  stunned  by  what  I  heard 
. . ,  Calls  like,  This  is  the  'Barefoot 
Boy'  calling  'Yankee  Pirate'  .  ,  ,  I  feel 
certain  these  calls  were  not  issued  by 
the  FCC  >  . .  Amateur  radio  gave  up 
11  meters  for  this?"  Things  haven't 
changed  much  in  8  years,  have  they? 

El  Paso  TX  has  a  new  repeater, 
designed  for  solar  powered  operation 
on  top  of  North  Mt  Franklin.  Opera- 
tion began  October  9th  on  146,10/70 
MHz,  The  machine  uses  only  about  1 1 
mA  on  receive,  about  500  mA  trans- 
mit, with  a  power  output  of  2  to  3 
Watts,  Telemetry  will  be  used  to 
remotely  monitor  the  repeater,  using 
the  output  of  the  club's  companion 
28/88  machine.  To  conserve  power 
and  eliminate  kerchunking,  the  COR 
is  VOX  operated.  Still  to  be  com- 
pleted at  press  time  was  the  machine's 
ID,  telemetry,  and  control  boards.  An 
enclosure  will  also  have  to  be  built  on 
the  mountain  to  house  the  equipment. 
Except  for  H al I icr afters  PC- 18  boards, 
the  entire  repeater  is  home  brew.  Thai 
includes  the  cavities!  Coverage  is 
expected  to  be  at  least  100  miles  in  alt 
directions  with  HT  coverage  of  El 
Paso,  Las  Cmces  and  Alamagordo. 
Reprinted  from  The  Seam.  But  htm  of 
the  Sun  City  Amateur  Radio  Cfub,  Ei 
Paso  TX. 

The  denials  persist,  but  I  com  has 
indeed  discontinued  the  much  -loved 
IC-  230  2m  transceiver.  Replacing  I  he 
230  is  the  IC  245,  featuring  con- 
tinuous VXO  tuning,  144-148  MHz, 
and  programmable  offsets.  Priced  at 
S499.95,  it  is  seen  as  a  prime  competi- 
tor for  the  new  Kenwood  TR-74O0A. 
Further  Icom-Kenwood  competition 
can  be  expected  between  the  proven 
TS700A  and  new  Icom  IC-211  base 
a  1 1- mode  rig.  Sales  of  the  IC-22S  con- 
tinue to  back  up  the  dealers,  with 
Engineering  Specialties,  a  West  Coast 
firm,  offering  the  firet  commercial 
outboard  encoder  for  the  rig's  diode 
matrix  synthesizer  {see  New  Product 
review  this  issue?.  We've  also  learned 
that  Icom  will  release  its  first  Jowband 
radio  early  this  year.  A  low  power  rig 
with  digital  readout,  the  Icom  will 
cover  80-10  meters,  will  be  super 
compact,  and  can  be  expected  to  be 
only  the  beginning  HF-wise  \i  well 
received. 

FCC  district  offices  are  expected  to 
begin  using  multiple  choice  compre- 
hensive code  exams  in  early  January. 
The  only  possible  holdup  at  press  time 
was  the  government's  contract  for 
dupes  (copies)  of  the  newly  recorded 
code  exams.  According  to  an  FCC 
spokesman,  the  decision  to  switch  to 
multiple  choice  was  not  based  on  a 
desire  to  make  the  code  exams  easier 
* .  .  but  rather  to  make  the  tests  fair. 
One  official  told  73  it  was  the  Com- 
mission's belief  many  applicants  were 
failing  code  exams  due  to  nervousness, 
not  a  lack  of  code  proficiency.  Tech- 
nician class  applicants  can  expect  10 
multiple   choice  questions  for  the  5 
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wpm  test,  General  and  Extra  class 
applicants  could  see  longer  code  ques- 
tionnaires, but  that  was  not  certain  at 
press  time*  Written  exams,  inciden- 
tally, break  down  to  about  50%  rules, 
operating  procedures,  and  communi- 
cations practices  for  the  Novice,  Tech- 
nician, and  General  classes  .  with 
the  remaining  questions  on  radio  prin 
ciples  and  practices,  The  balance  for 
Advanced  and   Extra  is  about  40-60. 


according  to  the  same  FCC  spoke* 
man. 

The  FCC  continues  to  unlock  the 
door  on  1  x  2  caltsigns.  Latest  batch 
covers  N  and  X  calls,  with  all  Extra 
licensees  eligible  starting  July  197  7 
(see  FCC  News  Release!. 

John  Lassig  K5GFV  has  .petitioned 
the  FCC  tor  amateur  privileges  on  the 
11m    CB    band.    Lassig   argues    ham 


operation,  under  CB  rules  and  regula 
lions,  would  actually  help  FCC  en 
for  cement  efforts  and  probably  bring 
scores  of  CBers  into  ham  ranks, 
(Lassig's  petition  appears  elsewhere  in 
this  issue.) 

At  press  time  the  crunch  of  new 
license  applications  had  only  begun  to 
take  effect  in  Gettysburg.  With  hun 
dreds  of  Novice  classes  starting  up  all 
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RADIOS 


Clegg  HT-1 46 
Drake  TR*22 
Drake  TR-33  rec  only 
Drake  TR-72 
Genave 


Heathkit  HW-202I 
rec  only 

Heathkit  HW-202 
Icom/VHF  Eng 
Kert/Wilson 
Lafayette  HA-146 
Midland  13-505 
Regency  HR-2 
Regency  HR -212 
Regency  HR-2B 


Regency  HR-312 
Regency  HR-2MS 
S-.BJE". 

Sonar  1802-3-4,  3601 
Standard  146/326 
Standard  Horizon 
Swaxv  FM  2X 
Tempo  FMH 
Trio/Kenwood  TR2200 
Trio/Kenwood  TR72O0 


Mote     it   vou   do   riot   know   type  of  '«)«Q.  Of  if  your  radio  it  OOI  liliad.  give  fundamental 
frequency,  formula  and  loading  capacitance. 

CRYSTALS  FOR  THE  1C-23Q  SPUTS  IN  STOCK    13857  111  MH*.  13.884444  MH*.  13917778 
MHi,  HEATHKIT  HW2021  fiOQ  KH*    OFFSET  11.3  MHx;  $6.50  ea 
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SHIPPING 
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ovef  the  courviry  this  fail,  ii  seems 
inevitable  delays  will  be  the  result. 
Turn  around  time,  despite  the  ex 
pected  crunch,  was  nothing  short  of 
unbelievable  in  mid- November.  Using 
the  special  amateur  radio  posi  office 
box  number  1020,  and  priming 
" Amateur  Radio  Novice  Application" 
across  the  lower  left  of  the  envelope, 
brought  written  exams  in  less  than  10 
working  days'  It  might  help  to  wnit' 
"Completed  Amateur  Exam  En 
closed"  on  the  return  envelope  as 
well.  Again,  that's  FCC,  PC  Sox  1020, 
Gettysburg  PA  17325. 
Thanks  to  Kettle  Drums,  butfm in  of 
the  Kettte  Morvme  Radio  Amateurs, 
Waukesha  County  Wfr 


Confusion  reigned  among  Techni- 
cian class  licensees  during  early 
November,  as  ihe  FCC  computer  at 
Gettysburg  fouled  up  those  Novice 
class  cat!  reissues.  The  result:  WN  calls 
on  repeaters  and  several  cases  of 
mistaken  identity.  The  Technicians 
have  been  advised  to  use  the  WN  calls 
until  the  computer  errors  are  cor 
rected.  Novices,  iii€(dentallvP  received 
somewhat  frightening  letters  from 
FCC  .  informing  them  that  their 
tickets  had  been  revoked  and  warning 
them  not  to  use  the  WN  prefixes.  The 
second  paragraph  of  the  letters  Went 
on  to  inform  them  of  their  new 
WAWB-WD  calls  ...  but  we  hear 
things  got  a  tittle  shaky  upon  opening 
those  unexpected  envetopes. 


Clegg  Communications,  after  going 
direct  and  eliminating  the  dealers  last 
year,  is  now  offering  quantity  price 
discounts  on  2  meter  and  220  MHz 
radios.  Affected  are  the  Mark  3  15 
Wan  2  meter  transceiver  and  FM-76 
10  Watt  220  MHz  transceiver.  All 
units  wall  carry  lull  90  day  warranties, 
and  Clegg  says  they  will  also  supply 
Hustler,  KLM,  Phelps -Dodge  antennas 
and  KLM  amplifiers  at  group  prices.  If 
your  club  is  interested,  contact  Clegg 
at  208  Centerville  Road,  Lancaster  PA 
1760X 


"Repeater  DXer  chastised  by  Cana- 
dian DOC"  was  the  word  at  a  recent 
session  on  the  Ohio  Area  Repeater 
Council.  It  seems  a  formal  complaint 
had  been  filed  with  the  DOC  by  the 
Mansfield  OH  34/94  system  because 
ot  repealed  interference  to  autopatch 
calls,  search  and  rescue  operation  and 
normal  QSOs  by  a  Canadian  station 
with  a  penchant  for  DXing  and  the 
resulting  "keying  up"  of  two  or  more 
repeaters  simultaneously.  It  is  under 
stood  that  the  offending  station 
agreed,  upon  being  contacted  by  the 
DOC,  to  cease  and  desist  the  practice. 
Reprinted  from  (he  Lake  Erie  Ama- 
teur Radio  Association  Repealer 
Newsletter,  October  '7$r 


Actual  text  of  the  Michigan  State 
Law  on  scanntfis  "750.508,  Any 
person  who  shall  equip  a  vehicle  with 
a  radio  receiving  set  that  will  receive 
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signals  sent  on  frequencies  assigned  by 
the  Federal  Communications  Com 
mission  for  Police  purposes,  or  use  the 
same  in  this  state,  unless  such  vehicle 
is  used  Of  owned  by  a  peace  officer,  or 
a  bona  fide  amateur  radio  operator 
holding  a  Conditional.  General,  Ad- 
vanced or  Extra  class  amateur  license 
issued  by  the  Federal  Communica- 
tions Commission,  without  first 
securing  a  permit  to  do  so  from  the 
Commission  of  the  Michigan  State 
Police  upon  such  application  as  he 
may  prescribe,  shall  be  guilty  of  a 
misdemeanor,  punishable  by  imprison 
mem  in  the  county  jail  not  more  than 
one  year  or  by  a  fine  of  not  more  than 
S500,  or  by  both  such  fine  and 
imprisonment  in  the  discretion  of  the 
court/' 

You'll  notice  that  no  mention  is 
made  of  any  CB  license,  commercial 
license,  or  Novice  or  Technician  grade 
license! 

Reprinted  from  The  Printed  Circuit, 
Bulietin  of  the  Great  Lakes  Repeater 
Association,  October  '76* 


AMSAT,  the  Radio  Amateur  Satel 
lite  Corporation,  now  has  over  2,500 
members,  according  to  the  organiza- 
tion's annual  report.  That's  a  growth 
rate  of  9%.  Among  the  year's  accom- 
plishments: Canadian  and  US  use  of 
both  OSCAR  satellites  for  experi- 
ments in  downed  aircraft  location* 
FCC  authorization  of  ASCII  on  the 
satellites  which  enabled  stations  to 
remotely  access  a  computer  in  Canada 
via  OSCAR  7,  University  of  Arizona 
and  National  Institute  of  Health  re- 
searchers' experiments  with  the  relay 
of  electrocardiograms  (EEGsl  through 
OSCAR  lt  and  continued  work  on  a 
prototype  computer  for  use  in  on- 
board spacecraft  control,  with  an  eye 
on  AM5AT  Phase  FN.  The  Phase  111 
spacecraft  prototype  is  progressing 
with  a  December  1979  launch  date 
projected.  A  second  project,  AMSAT- 
OSCAR  D  (A-O-DL  is  also  underway 
with  two  transponders  under  con- 
struction. One  will  be  two  to  ten 
meters  while  the  other  is  a  four  Watt 
two  to  70  cm  unit  developed  by  the 
Japan  AMSAT  Association 
(JAMSAT).  Launch  date  for  A  O-D  is 
set  for  June  1977, 


The  Chicago  FM  Amateur  Radio 
Club  iCFMC)  really  scored  on  election 
day.  Club  efforts  brought  two  televi- 
sion news  stories,  after  the  FMers 
provided  communications  for  LEAP 
(Legal  Elections  in  All  Precincts) 
lawyers.  WA9LR1  reports  participa 
tion  from  30  amateurs  who  worked 
from  5  am  through  9  pm  using  2,  220, 
and  450  repeaters.  CFMC  dispatchers 
staffed  LEAP  offices,  sending  attor- 
neys and  their  amateur  communica- 
tors to  investigate  voter  complaints 
throughout  the  city.  Aside  from  the 
TV  publicity,  project  LEAP  brought 
radio  PR  and  an  article  in  the  Chicago 
Daily  News. 


in  Canada,  and  1,400  of  them  have 
responded  to  a  national  poll  on  DOC 
proposals  to  restructure  Canadian 
licensing.  At  issue  is  a  no n  code 
Experimenter    class,    and    a    5    wpm 

Mo  vice  license,  From  the  Canadian 
Amateur  Radio  Federation's  poll 
results,  tt  is  apparent  Canadian  hams 
don't  like  the  idea  of  no n -code  licens- 
ing. It  was  63%  against,  4%  in  favor, 
with  16%  favoring  an  above  50  MHz 


Experimenter  class.  The  idea  of 
Novice  licenses  drew  a  much  more 
positive  response,  with  55%  of  those 
questioned  supporting  it 
Our  ttwnks  to  VE3CDC  for  passing 
along  the  CARF  results. 


Members  of  the  Amateur  Radio 
Society  of  India  will  soon  have  a  new 
headquarters.  The  Indian  government 


recently  allotted  the  society  a  4050 
square  foot  tract  of  land  in  Delhi  for  a 
building  and  antenna  farm.  The  land 
will  be  rented  to  the  Society  for  a 
token  fee.  Members  are  at  work  plan- 
ning the  new  facilities,  which  are 
expected  to  be  operational  early  in 
1977.  Donations  are  being  solicited, 
Contributions  may  be  sent  to:  Ama- 
teur Radio  Society  of  India,  P.O.  Box 
534,  New  Delhi-1,  India. 


a  digital 
frequency 
counter  you 
can  count  on 


New  300/600  Mhz  Digital  Frequency  Counters  are  in  a  class  by  them- 
selves when  it  comes  to  reliability,  accuracy  and  performance. 

Quality  features  include  full  7  digit  display  panel  with  large  LED  read- 
outs,  resolution  to  .1HZ,  high  input  sensitivity,  automatic  limit  on  in* 
put,  controlled  time  base,  selectable  gate  times  ,1  sec,  1  sec.  and  10 
sec.  and  high  stability  time  base  options  available. 

Complete  Kit  includes  all  parts,  drilled  and  plated  PC  boards,  cabinet, 
switches,  hardware  and  a  complete  Instruction  Manual  including  calibra- 
tion instructions. 


SPECIFICATIONS 


TO  ORDER 


Input  Impedance: 
Sensitivity : 


Time  Base: 

Stability 

Standard 

TCXO* 
Frequency  Range: 


Resolution: 

Power; 
Cabinet  Size: 
'Optional 


Direct  Hl-Z,  Pre-scaled  50 

50mv/20MH2    150 
mv/200MHZ      200  mv/ 
600MH2 
10  Mhz  crystal  oscillator 

lOppm    25    to    40    C 
2ppm     15    to    55    C 
Model  300  1HZ   to  300 
Mhz 

Model  600  1HZ  to  €00 
Mhz 

0,1        second       gate 
1,0       second        gate 
10.0   second    gate* 
120    VAC    25    Watts 
12      VDC* 
8"  K  8"  x  2W 


Send  check  or  money  order 
1  $139.00  for  Model  300 

J  Kit  (1  HZto300Mhz) 

S179.00  for  Model  600  Kit 
,  (1  HZ  to  6Q0Mrtz> 

I     For  pre  assembled  and  tested  units 
I  SI 99.00  Model  300 

$249.00  Model  600 


NAME 


'address 

(CITY 


f 


STATE. 


I  ZIP 


it 


(CALL)-- 


I 


BANK  AMERICARD  &  MASTER  CHARGE  accepted, 
please  include  card  number  and  expiration  date  with  order 

Send  check  or  money  order  to: 


Cresce 


for  all  your  wire  &  cable  needs 


WKlSSWnm 


V. 


Bldg.  13  Euclid  Ave.,  Newark  N.J.  07 105  (201)  589-4641 


There  are  15,500  licensed  amateurs 
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Many  transceivers  today 
use  some  form  of 
frequency  synthesis  or  mixing 
process  to  derive  a  desired 
output  frequency. 

The  mixing  method  is  a 
very  good  one  for  several 
reasons,  one  of  which  is 
excellent  frequency  stability. 
For  example,  if  an  output 
frequency  range  of  28,0  to 
28.5  MHz  is  required,  it  could 
be  obtained  by  mixing  5  to 
5.5  MHz  and  33.5  MHz,  the 
latter  being  furnished  by  a 
crystal  oscillator.  Using  this 
method,  the  stability  of  ihe 
output  frequency  will  be 
similar  to  that  of  the  ?  \!H 
component,  any  drift  which 
may  occur  in  the  crystal  fre- 
quency being  relatively  small. 

To  derive  a  stable  output 
frequency  it  only  remains 
therefore  to  provide  a  source 
of  5  to  5,5  MHz  signal  which, 
when  set  to  the  required 
frequency,  will  continue  to 
maintain  that  frequency  and 
not  be  affected  by  the 
changing  environmental 
conditions  the  oscillators  may 
undergo  during  a  communi- 
cation period. 


Reprinted  from  Amateur  Radio, 
the  Journal  of  the  Wireless  Insti- 
tute of  Australia,  October,  1973, 


Drew  Diamond  VK3XU 
55  Winbirra  Parade 
Ashwood  Z147 
Australia 


VFO  for 
Sidebanders 


-  -  5-5.5  MHz 


Using     this     method     of 

frequency  production,  the  vfo 
can  be  allowed  to  run  contin- 
uously, preferably  24  hours 
per  day. 

The  vfo  to  be  described 
here  will  provide  such  a 
variable  source.  Frequency 
range  is  5,0  to  5.530  MHz. 
Stability  is  in  the  order  of  2 
parts  per  million  per  hour 
after  warm-up.  The  frequency 
curve  can  be  linearized  using 
the  split  segments  of  the 
capacitor  shown.  Output 
voltage  is  3  volts  peak  to  peak 
sine  wave  into  1000  Ohms. 
Supply    requirement   is   12.6 


volts  at  25  mA,  A  supply 
voltage  change  of  plus  or 
minus  1  volt  will  result  in  a 
frequency  change  of  about  1 
Hz. 

An    FET   is   used   as  the 

maintaining  device  rather 
than  a  bi-polar  transistor,  in 
the  interest  of  improved 
stability  with  changes  in 
temperature. 

The  components  of  the 
oscillator  and  buffer  ampli- 
fiers are  laid  out  on  an  etched 
fiberglass  board  measuring  7 
x  9  cm.  Good  mechanical 
stability  can  be  secured  using 


the  form  of  construction 
shown,  a  U-shaped  box  and 
cover  measuring  15  cm  long, 
6.5  cm  high  and  8.5  cm  in 

width. 

An  ordinary  lA  inch  solid 
coupler  is  used  on  the 
capacitor  shaft  inside  the  vfo 
box  and  a  plastic  rod  should 
be  used  to  connect  the  capa- 
citor with  the  drive  mech- 
anism. A  number  3  knitting 
needle  is  exactly  %  inch  in 
diameter. 

The  entire  box  is  mounted 
on  four  1/S  Whit,  screws 
which  are  secured  to  the  main 
exciter   chassis   through  four 
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rubber  grommets  which 
provide  some  mechanical, 
electrical  and  thermal  insu- 
lation. A  considerable 
improvement  in  stability  can 
be  obtained  by  enclosing  the 
vfo  box  in  one  inch  thick 
poly  foam  insulation.  The 
coax  from  the  vfo  output 
socket  provides  the  ground 
return  for  the  supply. 

The  capacitors  used  at  C4 
and  C5  are  ceramic  N750 
type  for  frequency  drift 
compensation.  The  values 
shown  were  arrived  at  after 


some  experimentation  with 
temperature  versus  fre- 
quency. It  will  probably  be 
necessary  to  lind  the  exact 
amount  of  capacitance  by 
similar  experiments.  If  the 
frequency  increases  with 
temperature,  there  is  too 
much  negative  capacitance;  if 
the  frequency  decreases  with 
increasing  temperature,  there 
is  too  little.  Use  C2  to  restore 
the  correct  frequency  range. 
Remember  to  give  the  com- 
ponents time  to  reach  room 
temperature  after  soldering 
before     taking     frequency 


measurements.  If  a  very 
stable  vfo  is  required,  you 
musi  be  prepared  to  spend 
some  time  in  determining  the 
exact  amount  of  capacitance 
required, 

The  author  spent  consid- 
erable time  experimenting 
with  various  types  of  coil 
formers  and  fixed  capacitors 
in  the  tuned  circuit.  A  good 
quality  ceramic  coil  former  is 
ideal  of  course,  but  here  in 
Melbourne  there  appears  to 
be  no  ready  supply.  The 
former    finally    used    was    a 


%inch  Wynne  (teflon). 

An  output  waveform 
which  is  distorted  may  be 
traced  to  an  FET  which  has 
too  much  gain.  As  2N3819s 
have  considerable  parameter 
spread,  it  may  be  necessary  to 
try  a  few  FETs  in  order  to 
obtain  a  clean  output  wave- 
form.  ■ 


2*13819  2N3642 


Fig.  I, 


Parts  List 

CI      -     50     pF     Variable     Polar 

C2S/141  or  similar 

C2  25     pF     Trimmer     C005 

BA/25E 

C3  -  47  pF  Ceramic  NPO 

C4  -  8.2  pF  Ceramic  N750 

C5  -  3.3  pF  Ceramic  N750 

C6-47pF  Ceramic  NPO 

C7       100pF  Ceramic  NPO 

C8-   680  pF  Silver  Mica 

C9      680  pF  Silver  Mica 

CtO  -  15pF  Ceramic  NPO 

C11  -  .018  uF  Styroseal 

All  other  capacitors  as  shown 

All  resistors  1/8  Watt  5% 

LI    —   4.5  uH:    17  turns  18  swg 

enameled  copper  on  3/4rr  Wynne 

former    (start  and  finish  held   in 

place    with    a    small    amount    of 

Arafdite) 

RFC    1     -     2.5    uH    Single    pie 

(Aegis) 

RFC    2    -     2.5    uH    Single    pie 

(Aegis) 


"It's  the  first  book  I\e  ever  read  about  computers  that  I  can  understand  . 

Hobby  Computers  Are  Here  t 

BEST  SELLING  BOOK  AT  HAMVENTIONS 

This  book  is  for  the  beginner.  It  will  help  get  you  into  the  v/orld  of 

microcomputers,  a  world  of  enormous  fun  (and  one  which  all  amateurs 

are  going  to  have  to  get  used  tot  like  it  or  not).  It  is  a  complicated 

world  and  you  need  all  of  the  really  fundamental  help  you  can  get  .  .  . 

like  this  book.  Some  chapters  .  ■  .  What's  a  Computer?,  History  of 

Numbering  Systems,  Is  Digital  New?,  How  Computers  Figure,  What*s 

That  in  Binary?,  Computers  are  for  Hams,  How  Gates  Work,  TTL  - 

Best  Logic  Yetf  Ins  and  Outs  of  TTLf  Flip  Flops  Exposed,  Memory 

Chips,  Computer  Languages,  New  Cassette  System  Standard,  Build  this 

TVTf  Using  Surplus  Keyboards,  Morse  to  RTTY  Converter,  ASCII  to 

Baudot  via  a  PROM,  ASCII/Baudot  via  PROMs,  A  Second  Way  .  .  (  plus  reprints  of  some  of  the  73  editorials  on 

computers  such  as  Computer  mania,  The  Great  Computer  Peril,  YesT  But  Which  Kit?,  Computer  Publications,  Ham 

Computing,  Postal  Disaster,  Programs  for  Sale?  These  are  reprints  from  73,  gathered  in  one  place  to  tie  the  whole  works 

together  for  you.  Don't  miss  out  any  longer  on  the  fun  of  hobby  computing  and  the  fantastic  ham  applications  of  these 

incredible  devices. 
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Gil  Boelke  W2EUP 
505  Main  Si. 
W.Seneca  NY   14224 


Practical 
Solar  Cell  Power 


-  -  great  for  remote  repeaters 


Sometimes  you  find  your- 
self surprised  at  whal 
you  can  do  when  you  think 
hard  about  a  problem.  A 
good  example  is  energy 
conservation  (a  popular 
subject  these  days),  and 
techniques  developed  for 
WR2ACA. 

Most  of  the  lime  there  is 
no  shortage  of  power  because 
the  wind  blows  often  enough 
and  hard  cnou^i  to  provide 
what  is  necessary.  Never- 
theless, there  are  times  when 
power  must  be  rationed  care- 
fully in  advance  by  the  design 
of  the  equipment.  Conditions 
of  energy  availability  can  be 
divided  into  three  categories: 

(1 )  Abundant  wind, 
generators  working,  full 
battery  charge. 

(2)  Average,  moderate 
winds  with  normal 
repeater  activity. 
Repeater  draws  more 
power  than  generators 
deliver,  but  idle  periods 
allow  catch-up. 

(3)  No  wind  at  all  or 
failure  of  the  charging 
system  for  extended 
periods. 

If  the  first  condition 
persisted  all  the  timel  we 
could   install  electric  heaters 


Reprinted  from  The  Link,  Bulle- 
tin of  the  Buffalo  Amateur  Radio 
Repeater  Association,  Inc.,  May, 
1975. 


in  the  place  and  have  no 
problems.  Power  consump- 
tion of  the  equipment  would 
be  of  little  consequence. 

The  second  condition 
represents  normal  operation 
as  we  experience  il  90%  of 
the  time  at  WR2ACA.  Here 
energy  must  be  budgeted 
carefully  so  that  idling  drain 
stays  low  enough  to  allow 
recharging  of  the  batteries  as 
rapidly  as  possible. 

Depending  on  the  battery 
charge  level  at  Lhe  start  of 
condi Lion  (3),  normal  opera- 
tion will  continue  until  the 
charge  is  reduced  to  the 
minimum  required  to  keep 
the  system  "alive"  to  assure 
self-recovery  at  the  end  of  the 
energy  drought  (assuming  no 
back-up  system  or  failure  of 
same).  In  order  to  provide 
continuous  operation  of  vital 
systems  (such  as  the  control 
and  intrusion  alarm  systems), 
and  to  make  sure  there  is 
enough  energy  to  excite  the 
wind  generator  when  the 
wind  does  return,  the  batter- 
ies must  never  be  allowed  to 
go  completely  dead.  When 
you  reach  this  point,  it 
becomes  crucial  to  conserve 
every  mA  in  the  vital  systems. 

Various  pieces  of  equip- 
ment that  are  used  in  dif- 
ferent time  cycles  can  be 
considered  from  different 
points  of  view  in  terms  of 
power     drain     requirements. 


For  example,  if  the  trans- 
mitter is  to  deliver  50  Watts 
of  output,  at  least  50  Watts 
of  power  must  be  supplied  to 
it  even  if  it  is  100%  efficient. 
For  a  system  voltage  of  13 
volts  and  a  50%  efficient 
transmitter  (good)  that 
operates  for  a  continuous  two 
hours  per  day,  15.4 
Ampere-hours  are  consumed 
per  day. 

On  the  other  hand,  a 
receiver  that  draws  100  mA 
but  runs  for  24  hours  per  day 
consumes  2.4  Ampere-hours 
over  the  same  period.  The 
receiver  draws  only  1.3%  as 
much  current  as  the  trans- 
mitter, but  it  consumes 
15-6%  as  much  energy  per 
day  because  it  runs  12  times 
as  long  each  day.  With  this 
time  ratio  (or  "duty  cycle"), 
a  current  drain  increase  of  1 
mA  in  the  receiver  is  equiv- 
alent to  a  12  mA  increase  in 
the  transmitter,  Thus  it  is  12 
times  as  important  to  find  a 
way  to  conserve  current  in 
the  receiver  as  in  the  trans- 
mitter. 

If  the  receiver  is  only  one 
of  several  in  the  system  and 
there  is  a  fair  amount  of  logic 
drain  involved,  it  is  easy  to 
rival  the  energy  requirements 
of  the  transmitter  in  normal 
operating  cycles. 

So,  we  conclude  that 
receiver  drain  is  important.  In 
emergencies,  even  all  but  one 


receiver  could  be  shut  off  to 
save  current  for  the  systems 
critical  to  the  recovery  of  the 
repeater,  but  we  start  to  take 
reliability  risks  since  failure 
of  that  receiver  alone  would 
cause  total  loss  of  remote 
control  capability.  But  we 
could  take  that  risk  if  neces- 
sary, saving  energy  to  sustain 
the  other  systems:  intrusion 
alarm,  win  d- gene  rat  or 
tachometer,  touch  tone 
decoder,  logic  memory, 
battery  monitors  and  active 
measuring  equipment. 

If  we  provide  for  system 
self-recovery  and  take  the 
chance,  we  could  even  shut 
off  the  last  receiver.  This 
could  be  done  automatically 
when  the  system  is  on  its  last 
legs  and  you  would  lose 
voluntary  remote  control. 
The  receiver(s)  would  be 
automatically  reactivated 
when  the  voltage  came  up 
due  to  renewed  wind  or  if  the 
intrusion  alarm  tripped. 

That  saves  the  drain  of  all 
receivers,  but  unless  you  have 
been  careful  in  the  assign- 
ment of  mA  in  the  design  of 
the  vital  systems,  you  might 
not  be  able  to  hang  on  long 
enough  after  such  a  drastic 
measure. 

So,    let's    categorize    the 
equipment   in   terms  of  cur- 
rent drain  and  systems  role: 
(!)    High-drain     low 
duty    cycle    with   little 
chance  of  improvement 
(transmitters,     loud- 
speaker    amplifiers, 
remote    motor    drives, 
etc. ). 

(2 )  Medium  -drain 
circuits  that  draw  cur- 
rent only  when  the 
repeater  is  activated  but 
not  transmitting 
( receivers,  transmitter 
synthesizer  circuits, 
etc.). 

(3)  Potentially  low* 
drain  circuits  on  vital 
systems  needed  for 
control,  protection  and 
self- recovery. 

The  last  category  repre- 
sents the  majority  of  circuits 
in  which  a  mA  here  and  there 
rapidly  adds  up  to  surprising 
levels.  If  the  total  power 
drain  of  all  these  circuits  can 
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be  held  to  a  small  fraction  of 
the  self-discharge  current 
level  of  the  batteries,  we  have 
done  good  work. 

Nickel  cadmium  batteries 
of  the  vented  type  can  hold 
most  of  their  charge  after 
standing  for  a  year,  but  the 
batteries  we  have  to  work 
with  are  of  questionable 
history.  It  is  probably  opti^ 
mistic  to  expect  self-discharge 
to  take  longer  than  6  months. 
If  that  is  the  case,  a  440 
Amp-hour  bank  drains  itself 
at  a  constant  100  mA.  The 
current  capacity  is  less,  but 
ultimately  we  would  like  a 
capacity  of  at  least  400  A-H. 

You  can  see  that  the  cur- 
rent levels  involved  are  still 
comparable  to  the  self- 
discharge  rate  —  hence 
further  effort  in  conserving 
current  is  worthwhile. 

In  the  present  WR2ACA 
repeater,  current  drain  is 
about  &lA  Amperes  at  full 
icpeat  operation,  about  500 
mA  activated  but  not  keyed, 
and  about  120  mA  idling. 
The  idling  current  can  be 
broken  down  into  a  450  MHz 
receiver  drawing  about  45 
mA,  a  2m  receiver  with 
preamp  at  about  55  mA,  and 
about  20  m A  for  the  remain- 
ing systems. 

It  is  the  idling  current  that 
provides  the  greatest  oppor- 
tunity for  improvement; 
hence  in  it  lies  the  thrust  of 
this  article.  It  is  true  that  the 
system  as  is  could  be  left 
alone  and  operate  satis- 
factorily. However,  if  two  or 
more  additional  receivers 
were  added  to  the  system,  the 
drain  could  grow  rapidly. 
Thus,  with  expansion  in 
mind,  our  techniques  could 
stand  some  improvement. 

A  technique  used  in  the 
new  2m  receiver  has  solved 
the  problem,  at  least  for  the 
receivers.  It  is  based  on  a 
simple  idea;  turn  them  off  for 
most  of  the  time! 

When  the  repeater  is 
idling,  the  receiver  serves  only 
one  purpose:  to  detect  the 
presence  of  a  control  signal. 
Suppose  we  turn  the  receiver 
off  9  seconds  out  of  every  1 0. 
During  the  one  second  it  is 
on,    the    receiver   determines 


whether  or  not  a  signal  is 
present.  If  one  is,  the  squelch 

circuit  holds  the  receiver  on 
until  such  time  as  the  signal 
again  disappears  and  the 
squelch  closes  again.  As  long 
as  no  signal  appears,  the 
receiver  is  on  only  10%  of  the 
time;  hence  it  draws  only 
10%  of  normal  drain. 

This  technique  was  uti- 
lized on  the  old  AC  A 
receivers,  but  it  wasn't  effec- 
tive because  the  only  way  to 
put  them  in  this  mode  was  by 
remote  control.  In  order  to 
get  the  system  back  to 
normal,  it  is  necessary  to  hold 
at  least  1 0  seconds  of  carrier 
to  make  sure  you  have 
covered  one  of  the  "on" 
periods,  then  transmit  the 
correct  control  codes.  A  10 
second  watt  is  too  long  so  it 
wasn  t  practical  to  idle  the 
receivers  this  way  for  normal 
operation. 

The  idea  was  still  attrac- 
tive anyway  because  two 
receivers  operating  in  this 
way,  if  normally  consuming 
100  mA,  would  only  draw  10 
mA  (or  possibly  less  by  using 
a  lower  duty  cycle}. 

If  you  could  shorten  the 
"off  time  to  a  tolerable 
waiting  period,  it  would  be 
necessary  to  reduce  the  "on" 
time  by  the  same  proportion 
to  save  the  same  current.  The 
limiting  factor  boils  down  to 
the  shortest  possible  time  you 
can  turn  the  receiver  on  and 
reliably  detect  a  signal. 

There  are  many  practical 
pitfalls  that  must  be  circum- 
vented to  make  a  receiver 
turn  on  rapidly.  Assuming 
that  these  can  be  overcome, 
what  are  the  limiting  factors 
dictated  on  theoretical 
grounds? 

The  answer  is  easy  for  the 
case  of  a  strong  signal  but 
somewhat  more  involved  if 
weak-signal  detection  is  a 
requirement.  For  linking 
receivers  it  can  safely  bu 
assumed  that  the  signal  is 
always  full  quieting  since  the 
transmitter  location  power 
and  signal  path  is  known  and 
fixed. 

In  this  case  we  only  have 
to  have  power  applied  long 
enough  for  a  signal  to  propa- 


gate from  the  antenna  ter- 
minal to  the  point  of 
detection.  Most  of  this  delay 
is  in  the  i-f  filter  that  deter 
mines  the  receiver's  selec- 
ttvity.  FM  filters  I  have 
measured  show  delays  of  200 
to  300  microseconds.  If  we 
allow  another  millisecond  for 
the  detector  to  operate,  the 
"on"  time  is  only  13  milli- 
seconds. To  save  90%  of  the 
power,  the  receiver  can  be  set 
to  sample  every  13  milli- 
seconds! In  everyday 
operation  a  delay  as  long  as 
150  milliseconds  is  hardly 
noticeable  because  it  takes 
many  receiver  squelch  circuits 
that  long  to  operate;  hence,  if 
the  sampling  period  is 
increased  to  1 30  milliseconds, 
the  receiver  current  drain  is 
only  1%  of  its  normal  value! 

The  limiting  factor  in  a 
repeater  receiver,  as  opposed 
to  a  linking  receiver,  depends 
on  how  weak  a  signal  you 
would  like  to  detect.  In  the 
noisy  signal  case,  the  receiver 
must  be  left  on  for  a  period 
of  time  to  make  a  statistical 
average  of  signal  power  to 
noise  power.  This  process  is 
called  integration. 

All  weak-signal  detection 
schemes  can  be  boiled  down 
to  filtering  and  integration 
combinations  of  one  sort  or 
another.  Disregarding  the 
filtering  aspects  for  the 
moment,  the  sensitivity 
afforded  by  an  integration 
system  is  proportional  to  the 
integration  time.  (There's 
that  nasty  word  time  again!) 
Simply  stated,  this  means 
that  the  receiver  "on"  time 
must  be  longer  for  a  weak 
signal  than  a  strong  one, 
forcing  us  to  choose  the 
"best"  compromise  between 
sensitivity,  sample  interval 
and  the  reduction  of  current 
An  FM  signal  having  enough 
noise  on  it  to  make  copy 
difficult  can  be  detected  in 
10  to  20  milliseconds.  If  we 
assume  the  20  millisecond 
figure,  the  receiver  can  be 
turned  on  5  times  per  second 
and  still  save  90%  of  its  cur- 
rent drain! 

After  a  series  of  hair- 
tearing  sessions  on  the  ACA 
receiver,  a  sensitivity  ot  about 


0.1  uV  for  a  reliable  squelch 
break  could  be  achieved  To 
allow  for  temperature  varia- 
tions (and  Murphy),  the 
squelch  setting  was  tightened 
to  about  0.15  uV.  A 
minimum  of  3  samples  per 
second  was  chosen  as  a  toler- 
able objective.  The  result  is 
that  the  standby  drain  is 
reduced  from  about  45  mA 
with  a  preamp  to  a  very 
desirable  3  mA. 

When  a  signal  is  received 
during  one  of  the  samples, 
the  squelch  breaks  and  locks 
the  receiver  on  for  the  dura- 
tion of  the  signal  If  the 
sender  subsequently  transmits 
a  turn-on  code  (whistle  or 
touchtone)  to  activate  the 
repeaterl  the  receiver  is 
locked  on  for  the  entire  time 
the  repeater  stays  in  the 
active  slate.  Thus  you  only 
have  to  "wait"  for  1/3  second 
when  you  turn  the  repeater 
on;  after  that,  the  receiver 
becomes  as  normal  as  any 
other  4  channel  repeater 
receiver. 

None  of  this  is  really  new; 
duty  cycling  techniques  are  as 
old  as  technology  itself.  They 
have  been  applied  in  com- 
munications to  hand-held 
transceivers  with  their  tiny 
batteries,  an  obvious  appli- 
cation. But  applied  to  our 
battery-operated  repeater 
system,  it  works  wonders.  If 
100  mA  of  continuous 
receiver  drain  was  tolerable 
before,  we  could  accom- 
modate 33  repeater  receivers 
or  nearly  300  link  receivers 
(or  a  mix  of  the  two}! 

Of  course  it  is  possible  to 
design  lower  current  receiv- 
ers, too.  At  the  present  time 
this  approach  would  elimi- 
nate the  integrated  circuit 
I  i  miter  discriminators  and 
require  more  costly  tran- 
sistors. Thus  it  would  increase 
the  number  of  parts,  and  cer- 
tainly increase  the  difficulty 
of  design. 

Pulsing  is  easier.  We  could 
go  further  —  design  a  low 
current  receiver  and  then 
pulse  it  for  even  greater 
savings. 

Then  again,  do  we  really 
need  more  than  300  re- 
ceivers? ■ 
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Simple 
RC  Substitution  Box 


-  using  a  matrix 


Those  amateurs  who  are 
constantly  engaged  in 
circuit  experimentation  or 
development  work  have 
probably  purchased  or  built 
elaborate  R  and  C  substitu- 
tion boxes.  Such  substitution 
boxes  greatly  simplify  the 
problem  of  finding  just  the 
right  component  value  to  use 
to    optimize    circuit    perfor- 


mance for  any  desired  condi- 
tion (maximum  gain,  band- 
width, stability,  etc).  For 
those  amateurs  who  just 
occasionally  build  some 
accessory  circuits,  substitu- 
tion boxes  would  also  be  very 
useful  when  a  given  circuit 
doesn't  work  exactly  as  it 
should  or  when  one  wants  to 
determine  if  an  available  com- 
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Fig.  I.  Interconnection  diagrams  for  four  resistors  in  substitu- 
tion matrix. 


poneni  will  do  in  place  of  a 
Specified  value.  Unfortu- 
nately, cheap  RC  substitution 
boxes  don't  buy  you  too 
much.  The  increments  in 
which  they  cover  RC  values 
are  usually  too  large  and  cali- 
bration can  be  poor.  One  can 
substitute  potentiometers  for 
fixed  resistors  in  a  circuit,  but 
their  calibration  is  poor  and 
one  has  to  constantly  check 
the  value  of  a  setting  with  an 
ohm  meter.  The  result  of  all 
this  is  that  most  occasional 
circuit  builders  end  up  solder- 
ing in  components  of  a  fixed 
value  into  a  circuit  and  by 
trial  and  error  arrive  at  a 
successful  result  or  a  hopeless 
jungle  of  tack-soldered  com- 
ponents. 

The  simple  matrix 
described  in  this  article  can 
solve  those  problems  for  the 
occasional  circuit  builder  at  a 
very  low  cost  and  still  achieve 
accurate  results. 

Most  RC  substitution 
boxes,  whether  they  be  for 
resistance  or  capacitance  sub- 
stitution, make  use  of 
switches  to  select  compo- 
nents of  various  values.  How- 
ever, another  approach  would 
be  to  take  a  fixed  number  of 
components  (R  or  C)  of  dif- 


ferent values  and  hook  them 
up  in  as  many  ways  as 
possible  {series,  parallel, 
series/parallel,  etc.)  to  obtain 
a  succession  of  different  over- 
all values.  However,  how 
many  fixed  values  should  be 
chosen  to  keep  the  circuit 
complexity  within  bounds, 
and  what  should  their  in- 
dividual values  be  both  to 
obtain  a  good  overall  substi- 
tution range  and  have  a 
smooth  progression  of 
resultant  substitution  values? 
We'll  let  a  computer  solve 
some  of  the  latter  questions, 
and  it's  not  surprising  that  a 
computer  comes  up  with  a 
"binary"  type  answer.  We'll 
use  resistors  to  demonstrate 
the  idea,  but  it  is  equally 
applicable  to  capacitors,  as 
explained  later.  Take  four 
components  (resistors)  of 
value  1 0,  20,  40  and  80  Ohms 
and  let's  see  how  many  differ- 
ent ways  they  can  be  inter- 
connected. The  interconnect 
tion  possibilities  are 
illustrated  in  Fig.  1,  starting 
with  the  simple  use  of  one  of 
the  resistors  alone  and  then 
various  series  and  series/ 
parallel  connections.  There  is 
nothing  new  about  these 
circuits,  but  what  is  inter- 
esting is  what  happens  if  one 
tries  all  the  circuit  possi- 
bilities and  then  arranges  the 
resultant  values  that  can  be 
achieved  in  order.  The  result, 
as  shown  in  Table  1,  is  a 
wide,  smooth  range  of  resul- 
tant values  going  from  5 
Ohms  to  150  Ohms.  Four 
properly  chosen  resistors  have 
resulted  in  the  equivalent  of 
almost  40  different  resistor 
values  progressing  in  very 
even  steps  over  a  30  to  1 
range! 

Table  I  is,  in  fact,  a  uni- 
versal value  table.  It  shows 
resistance  values  of  5  to  1  50 
Ohms  being  achieved  by  four 
individual  resistors  of  10,  20, 
40  and  80  Ohms.  But,  it  can 
be  scaled  up  or  down  to 
achieve  different  ranges  with 
other,  similarly  ordered 
values  of  individual  resistors. 
For  instance,  the  following 
would  be  the  range  of  values 
achievable  with  the  resistors 
shown : 
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Fig.  2  Matrix  panel  suitable  for  either  resistor  or  capacitor 
usage. 


0.5  to  15  Ohms  -  use 
1,  2,  4  and  8  Ohm 
resistors.  50  to  1500 
Ohms  -  use  100,  200, 
400  and  800  Ohm  resis- 
tors. 0.5k  to  15k  Ohms 
-use  Ik,  2k,  4k  and  8k 
Ohm  resistors.  1 5k  to 
150k  Ohm  -  use  10k. 
20kf  40k  and  80k  Ohm 
resistors.  1 50k  to  1 .5  M 
Ohm -use  100  k,  200  k, 
400k  and  800k  Ohm 
resistors. 

The  resultant  values  can  be 
checked  by  anyone  using  the 
usual  series/parallel  resistor 
formulas  for  any  of  the 
circuits  shown  in  Fig.  1.  A 
more  practical  question  might 
be  how  to  implement  the  idea 
in  a  simple,  reliable  form. 
One  could,  of  course,  devise  a 
special  switch  to  achieve  all 
the  hookups  shown  in  Fig.  1. 
Some  manufacturers  capital- 
ized on  this  idea.  However,  a 
simple  home  brew  way  to 
arrange  the  four  resistors  in 
any  of  the  circuits  shown  in 
Fig.  1  is  to  use  a  simple  plug 
and  jack  switch  matrix  as 
shown  in  Fig.  2. 

Four  columns  of  six  plugs 
each  are  used  with  the 
individual  resistors  inserted  in 
the  positions  shown.  The 
lower  "output*"  terminal  is 
fixed  at  the  bottom  of  the 
A*1  column.  The  upper 
output"  terminal  is  con- 
nected via  a  flexible  wire  so  it 
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can  reach  any  of  the  plugs  on 
the  upper  row  of  the  field.  By 
moving  the  latter  jack  wire, 
plus  the  use  of  a  few  jumper 
wires  between  columns,  any 
of  the  circuits  of  Fig.  1  can 
be  wired.  With  a  tittle 
practice,  one  quickly 
develops  a  system  to  go  from 
one  circuit  configuration  to 
the  next. 

The  matrix  of  Fig.  2  can 
be  built  on  any  insulating 
material  (perforated  board 
stock  or  plexiglass),  using  in- 
expensive non-insulated  plugs 
and  jacks.  One  could  perma- 
nently solder  in  the  resistors, 
but  if  they  are  made  "plug- 
in,"  the  same  matrix  can  be 
used  for  different  resistance 
ranges  by  plugging  in 
different  sets  of  four  resis- 
tors. The  matrix  board  is  a 
neat  and  orderly  way  of  inter- 
connecting the  four  resistors. 
But  if  one  had  to  do  it,  they 
could  also  be  interconnected 
using  simple  jumper  leads  by 
keeping  Fig,  1  and  Table  1 
handy  for  reference. 

Standard  value  resistors  do 
not  come  in  all  the  desired 
values  {4k  and  8k,  for 
instance).  Choose  the  closest 
available  values  to  those 
shown  (3.9  and  8.2k,  for 
instance),  but  measure  them 
once  with  a  good  ohmmeler. 
Usually  resistance  values, 
unlike  capacitor  values,  arc 
well  within  the  manufac- 
turers'     stated     tolerance. 
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Table  h  Circuit  numbers  refer  to  those  shown  in  Fig,  L 


Standard,  inexpensive  10% 
tolerance  resistors  should 
work  fine  for  most  circuit 
work.  But,  again,  check  them 
first  before  relying  upon 
them.  The  tolerances  can 
either  build  up  or  cancel  out 
in  the  various  series/parallel 
circuits.  The  power  rating  of 
the  resistors  used  depends 
upon  the  circuit  applications 
intended.  For  most  low  level 
transistor  circuits,  1  or  2  Walt 
resistors  will  certainly  suffice. 
If  one  obtains  the  four  resis- 
tors for  the  0.5  to  15  Ohm 
range,  they  should  be  of  the 
10  Watt  size  since  they  will 
most  likely  be  used  for  power 
supply  or  audio  power  ampli- 
fier circuit  applications. 

What  about  using  the 
matrix  for  capacitor  substitu- 
tion? Of  course,  scries  and 
parallel  resistor  circuits  have 
their  equivalent  in  parallel 
and  series  capacitor  circuits. 


The  circuits  of  Fig.  1  and 
Table  1  can  be  used  if  one 
remembers  the  equivalent 
circuits.  For  instance,  for  1 50 
Ohms  Table  1  calls  for  the 
use  of  circuit  4  in  Fig.  1, 
which  is  all  resistors  in  series. 
If  one  wanted  150  pF  (using 
individual  capacitors  of  TO, 
20,  40  and  80  pF),  the 
equivalent  capacitor  circuit  is 
used  —  connect  all  capacitors 
in  parallel.  For  5  Ohms,  Table 
1  uses  circuit  7  and  connects 
all  resistors  in  parallel.  For  5 
pF,  connect  all  capacitors  in 
series.  For  30  Ohms,  Table  1 
uses  circuit  9  or  AB  parallel 
in  series  with  CD  parallel.  For 
30  pF,  use  AB  in  series  and 
then  parallel  with  CD  in 
series.  Table  1  can  be  scaled 
up  or  down  for  capacitors  the 
same  as  it  can  be  for  resistors. 
The  total  range  for  each  set 
of  four  capacitors  will  remain 
a  30  to  1  range:  5  to  1 50  pF 


!2i 


for  fixed  capacitors  of  1 0f  20, 
40  and  80  pF,  0.1  to  3  uF  for 

fixed  capacitors  of  0.2,  0,4, 
0.8  and  1,6  uF,  etc. 

Unfortunately,  capacitors, 
and  especially  electrolytic 
types,  vary  widely  from  their 
marked  value.  Tolerances  of 
up  to  -20  and  +40  percent  for 
electrolytics  are  common. 
One  can  build  a  substitution 
matrix  using  disc  ceramic  or 
mylar  capacitors  and  rely 
upon  the  capacitor  values  to 
be  close  enough  to  their 
nominal    values    for    general 


substitution  work.  In  prac- 
tice, this  means  a  substitution 

matrix  going  up  lo  about  1 
uF  maximum-  Beyond  this 
value,  when  one  has  to  use 
electrolytic  capacitors  to 
build  the  substitution  matrix, 
it  is  imperative  that  the  actual 
capacitor  values  be  measured 
if  the  substitution  matrix  is 
to  have  any  reasonable 
accuracy. 

This  article  has  described  a 
simple  individual  R  or  C  suh- 
stitution  matrix.  If  the 
resistors  and/or  capacitor  sets 


are  made  for  plug-in  use,  the 
matrix  of  Fig,  2  can  be  used 
for  either  type  of  substitution 
as  required  by  an  individual 
circuit.  With  3  few  matrix 
boards  and  several  sets  of 
resistor  and  capacitor  plug-in 
sets,  a  handful  of  components 
can  be  used  to  replace  several 
hundred  for  substitution, 
testing  and  experimental  pur- 
poses. 

Finally,  how  about  RC 
combinations  such  as  time 
constant  circuits,  low  pass 
and   high  pass  filters?  These 


can  also  be  built  for  various 

values  and  frequencies  by 
combining  R  and  C  elements 
on  one  or  more  matrix 
boards-  The  variety  of  values 
here  is  so  broad  that  it  is 
impossible  to  define  any  table 
for  them.  However,  by  using 
the  known  Rand  C  values  for 
the  individual  RC  substitu- 
tion boards  and  standard 
formulas,  one  can  easily 
develop  a  duplicatable  set  of 
response  con  figurations 
usable  for  a  wide  variety  of 
circuit  experimentation.  ■ 


Edward  A.  Lawrence  WA5SWD 
1716  Cascade 
Mesquite  TX  75149 


Although  transistors  are 
definitely  taking  over 
in  many  areas  of  electronics, 
there  is  still  a  place  in  tube- 
type  equipment  of  modern 
design  for  com pac irons.  The 
compactron  I  used  in  a 
recently  constructed  modula- 
tor was  the  6K1 1 -6Q 1  ] .  This 
is  a  triple-triode,  which  has 
two  sections  that  are  equiva- 
lent to  a  12AX7.  The 
remaining  section  is  very 
similar  to  a  6C4,  So  by 
merely  "lifting"  the  values 
from  the  Radio  Amateur's 
Handbook  or  other  such 
source,  we  can  build  the  com- 
plete audio  preamp-driver  in  a 
single  envelope.  Fig.  1  shows 
the  schematic  I  used.  I  fed  a 
pair  of  6L6s,  but  any  pair  of 
pentodes  in  AB1  up  to  6146s 
could  be  driven. 

Because  of  the  very  high 
gain  in  such  a  small  area, 
more  than  normal  care  with 
such  things  as  lead  dress  must 
be  used  to  avoid  feedback 
that  might  lead  to  oscillation. 
I  found  it  necessary  to 
include  an  rf  filler  at  the 
microphone  input,  and  I 
shielded  the  filter  with  a  35 
mm  film  can.  This  prevents  rf 
on  the  microphone  cable 
from  getting  back  into  the 
amplifier. 

This  audio  section  would 
go  quite  well  with  KICLL's 
rig  described  in  73 \  June 
1 966,  page  1 8,  ■ 


The  Compactron 

Audio  Driver 


-  -  three  tubes  in  one 


6KII/6Q1I  AUDIO  DRIVER 


20uF 
450V 


6.8  uH 


50  pF 


Tl    IS  AW  AUDIO  INTERSTAGE,  SINGLE 
PLATE  TO  PUSH-PULL  GRIDS, 


Fig,  L  6KU/6Q1 1  audio  driver. 
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AC-1  AC  Supply  Module 
$49.96 


AM 

AC  POWER  < 


zjp 


BA-1  25  Wt.  Amp  Module 
$84,95 


SM-10 
REMOTE 
"S"  Meter 
$29,95 


19" 

BNC  WHIP 


A-274 

BNC  "Rubber  Ducky"  Ant. 


BP-1  Portable  Pfcg. 

Inch  hLD.  Nicad 

Btry.  Module, 

Charger 

Shoulder  Strap,  & 

19"  Whip 

$89,95 


Now  there's  no  need  to  buy  a  mobile  rig,  a  base  rig,  and  a  NT/Portable  unit.  The 
SPEC  COMM  51 2  A/560  A  does  it  all  -  with  the  help  of  its  unique  plug-in  "Snap-Pack" 
Modules'  This  extremely  versatile  system  permits  quick,  convenient,  and  easy  expansion 
of  the  basic  transceiver's  capabilities, 

In  the  car,  (w/  the  BA-1},  it's  a  25  Wt.  Mobile  unit.  Small  and  light  enough,  (about  3 
lbs,),  to  take  with  you  to  avoid  theft.  Later,  snap~off  the  BA^I  Module,  and  snap-on  the 
BP-1  NICAD  Battery  Pack  for  all-day  operation  as  a  High  Power  5  Wt.  Portable!  (NOT 
the  usual  1  or  2  wtsJ  It's  actually  lighter  than  most  J-2  Wt.  portables,  even  though  our 
battery  has  3X  the  capacity  of  any  competitor.  In  the  fixed  station  —  snap-on  the  AC-1 
supply  module  —  or,  use  the  BA-1  Amp,  with  the  AC-7  Supply,  Also,  the  SM-10 
( illuminated}  S  Meter  unit  is  now  available  —  to  peak  your  beam  antenna,  or,  mount  on 
your  car's  console,  dash,  or  steering  corumn ! 

For  the  ultimate  in  versatility  —  add  our  PLL  SCI 800  Synthesizer.  Over  1800 
LchanneJ  combinations! 

DEALER  INQUIRIES  INVITED 


Super  Hot,  Super -Sharp  Receiver!  0.3  uV/20  dB 
Qt.  -90  dB  @  ±30  kHz.  (Fine  for  "Splinter 
Channel"  operation  J  Sharper  fltrr  available. 
Outstanding  Rcvr.  Dynamic  Range  for  excellent 
Inter  mod  &  Overload  rejection. 
Famous  SPEC  COMM  audio  quality  —  on  both  trans- 
mit 8i  receive. 

Finest  Quality  throughout.  Made  in  USA, 
Size:      xcvr.  2MX6X8".     Modules  Apx. 

2X2HX6"* 

SC51  2A  -  1 2  Chan.  -  S249.95 
SC560A  -  6  Chan.  -  $224.95 


Available  through  your  dealer.  (Or  direct  if  no  dlr.  in 
your  area.)  Send  for  Data  Sheet, 


SCR  1000  REPEATER  -  THE  DREAM  MACHINE 

S&VtAsatiPe., And SfiWtlP EKqbuuied, It's  Deatitttd  toBtrtme/ 


FEATURES 

□  Full  Metering  of  critical  levels. 

D Front  Panel  Control  for  timers  8t  AF 

levels. 

□  Lighted   push-buttons  for  control/test 
functions  &  status  indicators 

a  State  of  the  Art  CMOS  control  logic  & 

timers  —  No  Relaysl 
'Built-in    IDer    —    field    programmable. 

Fully  adjustable. 
"Exdustve    Spec   Comm  MOSFET/Hoi 

Carrier  Diode  rcvr.  front  end  —  greatly 

reduces  'desense*  &  IN!  problems! 
•  i  Built-in    AC    Supply    w/instant    btry. 

switchover 

Supplied  with  .0005%  Sentry  xtals  and 

a  Turner  local  mic. 
n Jacks   Provided   for    Remote  Control, 

Auto-Patch,  DC  out,  AF  in/out,  COR 

Switch,  etc, 
O  True  FIvl  —  For  Rpt.  Audio  so  good,  it 

"sounds! ike  direct"! 


oh  Indust/iif  Standa/id! 


,30  Watts 


For    the 

repeater    group 

that    demands    the    best! 

The    SCB10O0  is  designed  to  be 

the  finest  repeater  on  the    amateur 

market*  It  is  engineered  for  long-term  reliability, 

ease  of  operation  8t  maintenance.  Only  the  best  quality, 

conservatively    rated    components    are    used.    Send    for 

further  info.  Sold  Factory  Direct  only.  S899.95 


Specifications 

RF  Output 

Infinite  VSWR  proof 

Sensitivity 0.3uV/2QdB  Qt. 

Selectivity   .  ,  .  .-6dB  @  ±6.5  kHz, 

-58dBi@>±l5  kHz; 

-90dB@  ±30  kHz* 
Desense /Over toad  ,  .  ,  W/IuV  de- 
sired signal,  desense  just  begins  @ 
approx.  5O,000uV  @>  ±600kMz. 
Spurious  Response  «  .  ,-70dB  min. 


Also  Available:  REPEATER 
BOARDS  -  SCR100  Rcvr.:  SCT100 
Xmtr,;  CTC100  Control,  Timer  fit 
COR;  ID100  IDer;  BA10  25  Wt, 
Amp,  All  state  of  the  art.  Send  for 
more  info. 


SPECTRUM  COMMUNICATIONS 


BOX  140,  WORCESTER  PA  19490  (215)  631-1710 
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Social  E/ents 


WAUKESHA  Wl 
JAM  22 

The  Sth  annual  Midwinter  Swapfest 
of  the  West  A I  Us  Radio  Amateur  Club 
will  be  Saturday,  January  22*  1977 
starting  at  B  am  at  the  Waukesha 
County  Expo  Center.  Tickets:  SI, 50 
advanced,  52,00  at  door.  Reserved 
tables  by  advanced  reservation  only  — 
S1.50  per  4  ft  table,  Non -reserved 
tables  first  come,  first  served.  Talk-in 
cm  146.52  MHz,  Directions:  I  94  to 
Waukesha  Co,  F,  south  to  FT.  west  to 
Expo,  For  information  and  tickets 
write:  WARAC,  P.O.  Box  1072, 
Milwaukee  W I  53201 

FORT  WAYNE  IN 
JAN  23 

The  annual  Fort  Wayne  Winter 
Ham  f  est  will  be  held  at  Shi  I  oh  Hall 
north  of  Fort  Wayne,  Indiana  on 
January  23,  1977.  Hours  are  from  9 
pm  to  4  pm  local  time,  and  early 
parking  is  available.  This  yearly  event 
is  sponsored  by  the  Allen  County 
Amateur  Radio  Technical  Society 
(AC-ARTS}.  Admission  ts  $1.50  by 
advanced  ticket,  or  S2.00  at  the  door- 
Table  space  is  available  for  vendors  at 
SI .00  per  half- table  (about  four  feetl. 
For  more  information  or  advanced 
tickets  and  table  reservations  {held 
until  9:30  ami,  write  to  Hamfest 
Chairman,  AC-ARTS,  Inc..  P.O.  Box 
342,  Fdfl  Wayne,  Indiana  46801, 

CORPUS  CHRIST!  TX 
FEB  4-6 
The  Texas  VHF-FM  Society  will 


hold  its  winter  meeting  at  the 
Holiday  lnnr  Emrald  Beach,  1102  S. 
Shoreline,  Corpus  Christ  t,  Texas,  on 
February  4,  5.  6.  1977.  For  further 
information  contact:  James  Lintha- 
cum  W5LCN,  1802  Daly.  Corpus 
Christi,  Texas  78412. 

MANSFIELD  OH 
FEB  6 
The  Mansfield  Ohio  Mid  Winter 
Hamfesi  Auction  will  l>«?  held 
February  6,  1977  at  the  Richland 
County  Fairgrounds.  Mansfield,  Ohio, 
Prizes,  flea  market,  auction  -  large 
heated  building,  Doors  open  8  am. 
Talk- in  146.34 '94  and  J2/JSZ 
Tickets  SI  .50  in  advance,  $2.00  at  the 
door  Contact  Harry  Frierhen  K8JPF, 
120  Home  wood,  Mansfield,  Ohio 
44906  or  phone  (4191  529  2801  or 
1 41 9)  524-1441, 

TRAVERSE  CITY  Ml 
FEB  12 

The  Cherryland  Amateur  Radio 
Pub  will  hold  its  4th  annual  Swap  *n 
Shop  Saturday,  February  12.  from  9 
am  to  4  pm  at  the  Northwestern 
Michigan  College  In  Traverse  City.  A 
donation  of  Si  will  include  a  chance 
on  all  prizes.  There  will  be  plenty  of 
free  display  tables  for  whatever  you 
may  wish  to  bring  in  electronic  equip- 
ment and  parts.  Everyone  is  welcome 
and  a  turnout  of  over  300  hams  and 
experimenters  is  expected  from  all 
over  Michigan.  For  more  information 
please  contact  Bill  Mader  WA8WWM, 


at  (616)  326-6392  or  Box  2,  Empire 
AFS,  Michigan  49630. 

WH EATON  IL 
FEB  13 

The  Wheaton  Community  Radio 
Amateurs  will  hold  their  15th  Annual 
Midwinter  Swap  &  Shop  on  Sunday, 
February  13*  1977,  from  8  am  to  5 
pm,  at  the  DuPage  County  Fair 
grounds  on  Manchester  Road  (near 
County  Farm  Road!  on  the  west  side 
of  Wheaton,  Illinois.  Some  tables  will 
be  provided,  but  bring  your  own  if 
possible.  WCRA  invites  anyone  with 
an  interest  in  buying  or  selling  new  or 
used  electronic  equipment  to  attend 
this  hamfest,  which  will  be  inside 
large,  heated  buildings  at  the  fair- 
grounds. Advance  tickets  (available 
until  February  1)  are  SI. 50,  and 
tickets  at  the  door  are  S2.00.  Write 
Oran  Hiscox  WB9JJL,  Ticket  Chair 
man,  Wheaton  Community  Radio 
Amateurs,  P.O.  Box  Q5L,  Wheaton  II 
60187.  Commercial  exhibitors  should 
write  Paul  Sexauer  W9JTQ,  at  the 
same  address. 

GRIFFITH  IN 
FEB  19 

The  Lake  County  Amateur  Radio 
Club's  24th  annual  banquet  is  Satur 
day,  February  19  at  6  pm,  at  the 
Griffith  Knights  of  Columbus  HhII, 
1400  South  Broad  Street,  Griffith, 
Indiana.  AH  the  delicious  home- 
cooked  food  you  can  eat.  wine 
fountain,  entertainment,  guest  speak 
era,  special  awards,  door  prizes,  cash 
raffles  and  a  dance  band  after,  Tickets 
are  $7.50  each:  no  door  purchase. 
Write  (prior  to  Feb.  3)  to  Herbert  S. 
Brier  W9AD  (W9EGQL  409  S.  14th 
Street,  Chesterton  IN  46304, 


VIENNA  VA 
FEB  20 
The  Vienna  Wireless  Society  annual 
Winterlest  will  be  held  at  the  Vienna 
Community  Center.  Indoor  tables, 
sales,  technical  sessions,  prizes  and 
food,  B  am  to  5  pm.  Drawing  at  3:30 
pm  Admission  is  S3+00;  tables  $5.00, 
Information  write  Box  418,  Vienna 
VA  22180 

NORWOOD  MA 
FEB  25 

The  Norwood  Amateur  Radio  Club 
will  be  holding  its  annual  auction  on 
Friday  evening  at  7*30  pm  on  Feb 
ruary  25,  1977  at  the  Norwood 
(Mass.)  V,F.W.  Post  on  Dean  Street, 
Norwood,  This  is  just  off  U.S.  Route 
1  south. 

DAVENPORT  IA 
FEB  27 

The  annuaj  Davenport  Radio 
Amateur  Club  Hamfest  will  be  held 
Sunday,  February  27.  1977  at  the 
Masonic  Temple  in  Davenport,  Iowa, 
Admission  is  $1.50  advance  —  $2.00 
at  the  door.  Talk -in  on  28/88  and  52. 
Refreshments  and  tables  are  available. 
For  info  and  tickets  send  SAS£  to 
Dick  Lane  WA0GXC,  115  Park 
Avenue,  So,  Etdrldge  I A  52748. 

LAPORTE  IN 
FEB  27 

The  LaPorte.  Indiana  ARC  will 
hold  its  Winter  Hamfest  on  the  27th 
of  February,  1977,  beginning  at  8  am 
1  Chicago  time)  at  the  LaPorte  Civic 
Auditorium,  Good  food,  plenty  of 
free  tables,  50  miles  east  of  Chicago. 
Talk-in  on  01-61  and  94,  donation  $2 
at  the  gate.  Information  from  LPARC, 
PO  Box  30.  LaPorte  IN  46350. 


C S  dc  Silicon  Rectifier  Modules 


HATURING: 

m  Voltage  ratings  up  to  21X000  v. 

•  Current  ratings  up  lo  6.0  an 

•  Fully  glassivated  dtodij  building  blocks  by  — 

GENERAL    ELECTRIC 

•  Wide  variety  at  standard  assemblies  available  iff  configura- 
tions such  as  naif  wave,  center-tap,  doubles  and  bridges 
(1  &  3  phase} 

•  -  types 

•  mafd  potter     ne  frequency  and  fas*  switcl 

•  Capable  of  replacing  many  other  manufacturers'  types 
which  are  no  longer  available  such  as  silicon  ret  re 

for  tube  types  066,  87 2.  &Q2(\.  ate. 

•  Cii$:om  designs  and  engineering  services 

•  Applicable  to  I  atiCrrs  rati 
dusfriai  control  systems  cor  vsm 
radio  gear  smoke  stack  peti Dilators,  er 


FOR   MORE    tNfORMATION    CONTACT; 
CONDITIONING   SEMICONDUCTOR   DEVICES  CORP. 
Post   Office    Box   No,    816      Wayne,   N.   J.   07470 
Telephony    201 -$35-5459 


Repeater  Update 


73  will  soon  be  publishing  updates  to  our  Repeater  Atfas.  All  repeater  owners  are  urged  to 
contacl  us  if  their  systems  have  changed  from  the  original  listings,  or  if  they  have  put  ■new 
machines  on  the  air.  Our  tistinys  are  being  computerized,  which  will  make  it  a  piece  of  cake  to 
keep  you  informed  about  the  repeater  situation.  But  we  can't  do  it  without  your  help,  so  get 
crack  ingl 

Piease  return  completed  questionnaire  io: 


REPEATER  RTLR5 

□    I  don  t  evfiv  have  »  repealer  going 
Q    Repeater  ii  private,  don't  \nt  n 

Repeater  11  [invite   it'A  lor  reference  only 

Repeater  |l  o\ien  l.aT  leasl  to  Ifflrtnents) 


73  Inc  ,  Peterborough.  New  Hampihue  03458 


Repeater  Call 


Trustee 


Sponsor 


Location 


Input 


State, 


Outpu  t 


Access 


Range 

L  AR 
L  AR 
L  AR 


(C'tcle  one.  L  is  loot  for  up  to  15  mile 
mobile  tango.  A  is  lot  up  ta  35  mile*.  R  it 
lor  aver  35  miles  mobile  cavt-iage  fait 
WERP  I 


Autopatch  ?  open 
Notes, 


private 
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After  jubscribtng  to  73  for  6 
months,  I  must  say  I  am  impressed 
with  the  content  of  this  magazine.  As 
a  computet  programming  student,  I 
find  your  I/O  section  very  profitable, 
i  need  some  help  in  getting  my  Cana- 
dian Amateur  Radio  Certificate,  m  the 
technical  areas.  Also,  anybody  in  the 
area  with  RTTY  equipment  for  sale, 
please  contact 

Robert  S.  Reid 

1573  Wa^t  65th  Ave. 

Vancouver,  BC  V6P  2P9 

(604)  263  3620 

I  have  built  the  "accu-memory" 
authored  by  J.  M,  Garrett  WB4VVF 
described  in  the  August,  1975,  issue 
of  QST.  I  also  have  a  "Hal  MKB-1" 
Morse  keyboard.  For  some  time  white 
operating  one  or  the  other  of  these 
two  fine  units,  I  have  thought  how 
convenient  it  would  be  to  combine 
the  two  pieces  of  equipment.  My 
problem  is  how  to  toad  the  "accu 
memory*'  with  the  keyboard  and  how 
to  use  it  as  a  buffer  to  store  and 
release  the  code  on  command  or 
automatically.  Maybe  some  of  our 
more  knowledgeable  readers  would  be 
able  to  help. 

Bob  Fream  WB80HP 

22238  Long 

Dearborn  Ml  48124 

I'm  willing  to  help  any  non-ham 
who  lives  m  my  area  get  his  ticket. 

Ed  Sieb  VE2BAQ 
PO  Box  296 

Cote  St  Luc,  PQ  H4V2Y4 

We  need  help.  Our  recently  started 
Amateur  Radio  Club  at  our  high 
school  desperately  needs  equipment. 
We  are  doing  our  best  to  make  money, 
but  we're  not  making  enough.  Any 
cheap  or  free  working  equipment 
would  be  appreciated.  Write  us  a  letter 
and  tell  us  what  you've  901. 

Michael  Harrison  WB0PJFZ,  Pres. 

Central  High  School  ARC 

116  College  Ave. 

Flat  River  MO  63601 

Classes,  Novice  and  General,  will  be 
offered  at  Upper  Moreland  Adult 
Evening  School  beginning  in  January, 
For  the  area  of  North  Philadelphia, 
Willow  Grove,  Haiboro  and  Warmins- 
ter PA,  call  K3JJO,  643-7300, 

W.  H.  Newell 

Box  224 

Ft.  Washington  PA  19034 

Anyone    in    ham    land    have    any 

manuals  on  rhe  Heath  DX100  or  the 

DX100B?  I'd  like  to  borrow  or  buy. 

SSGT  Howard  H.  Ragan 

K7ATU/DA4AU 

1141-2  USA F  SAS 

APO  NY  09189 

I  need  ham  help  with  theor 

Jerry  Otto 

5901  Count  Turf 

Louisville  KY  40272 

502-937-4384 

I  have  an  old  Oumont  transieom 
VHF  FM  unit  that  was  taken  out  of 
service  at  the  Fairborn  OH  Fire  Oept. 


It  was  given  to  me  by  a  friend  who 
works  there.  The  model  {FCC  type  ^f) 
is  581 4«D,  Serial  #140r  and  the  chassis 
#  is  158030.  This  is  the  number  1  got 
off  the  back  end  of  the  chassis.  The 
problem:  I  can't  seem  10  locate  a 
schematic  or  any  other  information 
on  the  unit.  I  want  to  be  able  to 
convert  it  to  the  144-148  MHz  band. 


Ham  Help 


So,  could  anyone  in  the  country 
please  help  me  in  locating  a  schematic 
and  Other  info  on  the  Dumont  unit? 
Any  help  would  be  appreciated  and 


1Jm  willing  to  pay  for  the  help! 

Larry  Lawhorn  YVA4MJQ 

1 706  Brentwood  Rd. 

Richmond  VA  23222 


Ask  for  our  cooperative 
marketing  agents 


Frequency  Counter  Model  C-40IBSF 

Display 6digits 

Measuring  rango** 1H?     670MHz 

GaU*  limo ■■" 10m.  Is 

Tiny  offer*  an  excellent  quality  rana*  °f  trie  lowest 
modds  31  competitive  pries,  Our  product  line  in- 
cludes Digital  Frequency  Counter.  Digital  MyJti 
Tests',  Audio  Counter,  Digital  Clock,  and  Function 
Generator, 


ELECTRONICS 

ENGINEERING   CORPORATION 

2-8-6    H  ABASH]    I  lAtfAStli  ~KU     I  JAFWi 

TEL^VrfH,  o  2  t  1    ilABL^:   rthf     ELiEClRO, 


What  is  Your  Gear 
Really  Worth 

Consumer  Pricing  Service  will 
be  glad  to  tell  you.  Wholesale, 
retail,  trades  and  insurance 
appraisals,  by  an  independent 
service  with  your  interests  in 
mind. 

Send  us  a  list  of  your  gear 
showing  options,  age  and 
condition  of  each  item,  an 
SASE  and  $5.00  for  an  imme- 
diate quote. 

You  will  also  receive  at  no 
additional  cost  our  brochure 
on  how  to  get  the  most  for 
your  gear,  along  with  some 
tips  on  buying  new  and  used 
ham  gear. 

DON'T  SETTLE  FOR  LESS 
THAN  YOUR  GEARS 
ACTUAL  VALUE,  ACT 
TODAY  AND  SAVE  A 
BUNDLE. 

Consumer  Pricing  Service 

P.O.  Box  454 

Somerville  MA  02143 


SST  T-I  RANDOM  WI  RE 
ANTENNA  TUNER 


Alfhand  operation  (J&O-tO  meters /  with  arty  random 
length  of  win?.  200  watt  output  power  capability  — 
wrll  work  with  virtually  any  transcetwr.  Ideal  for 
portable  or  home  operation.  Crest  for  apartments  and 
hot&t  rooms  -  simpfy  run  a  wire  inside,  oats  window, 
or  anyplace  available.  TorOtd  inductor  for  small  size: 
3X4'U4X2'3/B,  Built-in  neon  wne -up  indicator. 
SO  239  connector.  Guaranteed  for  t  yr.t  10  day  iriaL 
IF  NOT  SATISFIED  RETURN  FOR  A  FULL 
REFUND* 


THE  ORIGINAL  RANDOM 
WIRE  ANTENNA  TUNER  -  in 
use  by  amateurs  For  5  years. 


COMPACT 


EASY    TO 

SST 


•  •  • «"'.  S29.95 

Electronics,    <21 3)  376-5887 
P.O.  Box  1,  Lawndale  CA  90260 


THE  NEW,  IMPROVED 
ORIGINAL 


:  fcf.'l 


\M  b      i 


AM 


$21.95 

(ADD  SI  50  FOR  POSTAGE] 

Reads  forward  power 

and  SWR 

simultaneously. 

Handles  full  legal  limit 

Usable  3  thru  ISO  Mhz. 

Small  enough  for 

mobile  use. 


QVFVfttr 


Quement  Electronics 

1000  So.  Bascom  Ave. 

San  Jose,  Ca  95128 

CALIFORNIA  RESIDENTS  ADD  SALES  TAX 
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Wei  is  Chapin  W8GI 
507  Franklin 
Kingsley  Ml  49649 


The  Junk  Box  as 
an  Art  Form 


-  -  new  use  for  blown  capacitors 


How  would  you  like  to 
,  have  an  attractive 
station  decoration  and  at  the 
same  time  preserve  your 
antique  parts?  Well,  it's 
possible  by  building  a  shadow 
box  as  shown  in  the  photo* 
graph, 

Over  the  years  one  finds 
that  his  storehouse  of  antique 
p  a  rts     gradua  II  y     disappears 


through  loss  and  breakage. 
Putting  them  on  a  shelf  is  a 
real  dust  catcher,  and,  in 
addition,  you  just  don't  have 
the  room;  besides,  a  mess  of 
old  parts  is  not  attractive. 

Some  of  the  rare  gems  in 
this  box  are  wireless  specialty 
condensers,  a  Faradon,  old 
dials,  a  rheostat,  an  old  tube 
box   with  the  tube  removed 


and  mounted  next  to  the 
box,  old  variable  condensers, 
a  crystal  detector,  a  Thorda- 
son  audio  transformer,  and 
many  others.  Your  junk  box 
is  a  gold  mine. 

Select  the  parts  you  want 
to  preserve  and  then  try 
different  arrangements.  When 
you    have    the    arrangement 


you  want,  measure  the  width, 
height  and  depth  you  will 
need  and  make  your  box  to 
size. 

You  can  buy  the  material, 
the  frame,  felt,  etc,  at  the 
local  discount  store.  Use 
standard  sizes  of  frames.  You 
will  find  the  natural  oak 
frames  are   best,   but  others 


Shadow  box  with  antique  components. 


A    companion  piece    that  shows  circuit  hoards,    integrated 
circuits,  transistors,  and  the  history  of  miniaturization. 
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lend  themselves  quite  welL 
The  total  cost  of  my  whole 
project  was  $2.75  plus  about 
three  hours  of  interesting 
labor. 

Select  frames  that  have 
about  a  !<5"  lip  on  the  back  so 
that  you  can  set  the  shadow 
box  over  them  and  then 
screw  it  to  the  frame.  Be  sure 
to  apply  glue  to  the  glass f  as 
the  objective  is  to  make  the 
whole  box  dust  and  airpmof 
so  the  parts  will  be  good  for 
life.  Seal  the  edges  to  the 
frame  after  you  have  screwed 


the  box  to  the  frame. 

The  frames  I  used  were 
1 4"  x  21 "  and  were  just  right 
for  these  parts.  Make  the 
shadow  box  out  of  %  inch 
plywood  as  it  is  easy  to  work 
with  and  does  not  split  when 
you  nail  at  the  edges.  Before 
you  nail,  apply  a  small 
amount  of  glue  on  the  edges. 
Make  the  sides  first  and 
square  them  up  and  let  set 
overnight.  Then  lay  on  a 
piece  of  plywood  and  mark 
the  back  and  saw.  Then  apply 
glue  and  nail.  Now  pain(  the 


box  inside  and  out,  and  after 
it's  dry,  glue  a  piece  of  red  or 
green  felt  to  the  inside  - 
bottom  only. 

There  is  not  a  set  pro- 
cedure for  mounting  —  you 
will  have  to  improvise  as  you 
go.  Most  all  of  these  parts 
were  mounted  with  small 
screws.  Some  components 
mounted  easily  after  sol- 
dering on  small  lips,  etc.  Very 
lightweight  brass  sheet  was 
used  for  clamps,  etc.  The  T4H 
plywood  gives  you  plenty  of 
bite   to   mount  any  medium 


sized  part.  Be  sure  that  the 
screws  don't  go  through  the 
back  and  scratch  up  your  wall 
or  table. 

This  makes  a  wonderful 
decoration  for  the  wall  of 
your  ham  shack  —  just  put 
screw  eyes  in  the  top  at  each 
edge  and  hang  it  on  the  wall. 
This  same  idea  lends  itself  to 
a  lot  of  things  around  the 
ham  shack  and  perhaps  you 
can  even  make  the  XYL 
happy  by  making  her  a 
shadow  box  for  memorabilia 
she  might  like  to  display.  ■ 


I 
I 
I 
I 
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LOGIC  PROBE  KIT 


$14.95 


(plus  shipping) 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red.  Green,  and  Yellow  fight  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  circuitry    Utilization 
of  transistor  arid  integrated  circuit  switching 
techniques  permit  the  DIGAPEAKE-A  to 
indicate  logic  1,  logic  0,  and  pulsing  circuit 
conditions    Complete  kit  including  easy 
instructions  js  available  now  from 

Chesapeake  Digital  Devices  Inc. 

P.O.  SOX  341 
Havre  de  Grace,  Md.  21078 


UNIVERSAL 


Free  standing  alum 
mum    tower    10'    to 
100',      Prices     from 
5110  (30K 


MOST  POPULAR  NAM 
TOWER  EVER  MADE 

REQUEST  NEW  CATALOG 

OF  TOWERS  &  ANTENNAS 

Midwest    Ham    Headquarters 

For  over  38  year* 
HAMS!  Writ*  for  F/e*  Catalog  end 


Wholesale  Prrcn/ 


ELECTRONIC  DISTRIBUTOR!  INC 

I960  Peck  Muskegon,  Ml  49441 

TcL  (616)726^3196  1  ELEX  22-841 1 


ECONOMY  KITS 


TVT-IL  VW2K  MEMORY 

(TVT-JI1) S1 14.75 

SCREEN  READ 11.65 

MANUAL  CURSOR 9.50 

CASSETTE-COMPUTER  INTER- 

FACE;  DUAL  RECORDER, 

PULSE  MODULATION    28.50 

MOTION  DETECTOR  (ULTRA 

SONIC),  ASSEMBLED ,,  18.75 

MORE  BARGAINS 

LM3909  LED  FLASHER 99 

MCR  107^4  SCR:  4A,  200v _75 

PWR.  XFORM,  115vPRI;3EA  SEC: 
9vw  2A:  15vf2.7A:20v, 

MINI  XFORM,PRi:  115v;SEC: 

6v,  1.5 A  iBoz)   75 

COMPUT    CAPS:  11,500  MFD, 

25WV    $75;  12,000  MFD,  35WV  .85 

SELF-GRIP  MINI  TEST  PROD    50 


FREE  CATALOG 
SEE  OUR  JULY  AD 


ELECTRONIC  DISCOUNT 


sales  — ^ 

138  N.  81  STREET 
MESA  AZ   85207 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

,  ,  .  provides  superior  perfor- 
mance, especially  at  close 

frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

Box  7307 

Waco,  Texas  76710 

B1 7/776-4444 


Portable  •  Commercial  Standard 

FREQUENCY 


COUNTER 


M.4H  >ikv 


min,  *r»(p*i  ..+  - 


FBA  TURING 


1  Hi  to  over  300  MM*  '  Commercial  Accura- 
cy 3.10 *  *  Completely  Portable  -  has  Micad 
batteries  T  Small  2"x4"**6"  *  Recharge/ 
operates  from  ext,  12V  or  110V  ac  'Internal 
charged  mi  ting  circuitry  *  Less  than  50m  V 
semitivitv  "  Hi  accuracy  international  10  MHi 
crystal  %  Easy  to  check  calibration  -  Counts 
down  to  1/10  Hz 


k. 


$ 


Fully  Guaranteed 


349' 


95 


M.lvter    (   hai  Ra'tkA'iifM.' <?• 


P.O.  Bo*  2214,  Salem,  Oregon   97308   (503)399-1370 
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Tl  here  is  the  slogan  "use  it 
or  lose  it,"  which  we 
have  all  heard  in  connection 
with  the  220  MHz  amateur 
band 

Here  in  Southern  Califor- 
nia, I  took  this  to  heart  and, 
lo  and  behold,  ihat  band  is  in 
my  opinion  the  best  band  of 
all!  That  band  now  has  more 
activity  and  more  repeaters 
than  2  meters  does  in  some 
parts  of  the  country,  with 
many  hundred  users  in  the 
Los  Angeles  area  alone. 

The  one  problem  we  have 
is  the  lack  of  available  equip- 
ment. So  far  only  one  hand- 
held transceiver  has  come  out 
for  this  band  and,  as  of  this 
writing,  it  is  not  yet  being 
delivered.  We  have  need  for 
something  small,  light  and 
not  too  expensive.  What  I 
(with  the  help  of  proddings 
and  suggestions  of  Bill 
Duhaime  WA6NTW)  have 
developed  is  a  sensitive  12 
channel  (that's  correct  -  12 
channel)  pocket  receiver  that 
is  an  ideal  back-up  receiver, 
duplex  receiver,  and  in  my 
case,  the  remote  end  of  an 
auto  burglar  alarm  system. 

This  receiver  is  a  converted 

Photo*  by 


C.  Warren  Andrea  sen  W/16JMM 

RO,  Boh  8306 

Van  NuysCA  91409 


The  Mod  Squad 

Goes  220 


-  -  pub  serv  receiver 
for  pocket  220 


MR-2  receiver  (Photos  1  and 
2),  It  was  designed  to  cover 
up  to  170  MHz,  has  built-in 
nicad  batteries,  comes 
complete  with  charger  and  is 
available  for  about  $80  from 
several  sources,  including  me* 
When  conversion  is  complete, 
the  receiver  has  a  sensitivity 
of  better  than  .5  microvolt, 

Herbert  Dick 


and  is  free  from  intermod  and 
image  problems.  The  receiver 
has  three  filters  incorporated 
in  its  design,  with  two  in  the 
10.7  MHz  i-f  and  one  in  the 
455  kHz  i-f,  and  is,  in  sort,  a 
darn  good  receiver*  It  has  20 
transistors,  including  five 
stages  of  limiting  and  a  very 
fast  squelch  which  gives  no 
squelch  tail  to  speak  of. 


The  Conversion 

The  first  step  of  the  con 
version  is  to  modify  the  local 
oscillator  multiplier*  The 
crystal  oscillator  stays  the 
same,  as  the  crystal  will  be  in 
range  of  the  normal  tuning  of 
oscillator  coil  T8.  Referring 
to  Fig,  1t  and  the  diagram 
supplied     with     the     radio, 


Photo  7, 


Photo  Z 
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locate  C2.  This  capacitor  is 
OK  as  is,  but  if  you  wish  to 
use  the  crystal  from  a 
Midland  13-509  receiver,  as  I 
did,  this  capacitor  may  be 
removed,  making  the  crystals 
interchangeable.  T8  will  now 
tune  with  the  slug  near  the 
top  of  the  coil  form.  The 
crystal  frequency  will  be  the 
same  as  the  Midland  13-509, 
which  is  the  desired  220  Mhz 
frequency  minus  10,7  MHz, 
divided  by  4  (3rd  overtone 
series  resonance  into  20  pF 
load  capacitance).  The  next 
step  is  to  modify  T4.  This 
stage  is  made  to  quadruple  by 
replacing  the  7  pF  capacitor 
(C28)  with  a  5  pF  capacitor 
and  removing  one  turn  from 
the  secondary  of  the  coil. 

The  method  of  modifying 
this,  and  all  following  coils,  is 
as  follows:  Remove  solder 
from  can  tabs  and  carefully 
work  the  can  off  coiL  Be  very 
careful  since  the  coil  form 
will  break  easily  if  forced  (see 
Photo  3).  As  the  can  pulls 
clear,  note  the  ferrite  cup 
that  will  probably  stay  in  the 
can.  Do  not  lose  or  break  this 
as  it  is  an  important  part  of 
the  coil.  After  placing  can 
and  cup  aside,  remove  solder 
from  all  five  pins  of  the  coil 
form  and  gently  remove  this 
form  from  the  PC  board. 
Next  place  coil  in  a  soft- 
jawed  vise  and  gently  hold  in 


place  (Photo  4).  Locate  the 
secondary  winding  (the  three 
pin  side)  and  using  a  needle 
and  small  soldering  iron, 
gently  lift  the  wire  from  left 
end  pin  (bottom  view  with  3 
pin  side  facing  you).  Care- 
fully remove  one  turn  and 
reconnect  wire  after  removing 
insulating  varnish.  Reassem- 
ble the  coil  form  by  installing 
back  on  PC  board  in  the 
reverse  order  as  removed. 
This  coil  will  now  tune  to  the 
212  MHz  range  needed  and 
the  receiver  will  now  hear  a 
strong  220  MH/  signal  if  one 
is  provided. 

The  next  step  is  to  modify 
the  input  tuned  circuit  by 
replacing  the  7  pF  capacitor 
(C4)  with  a  3  pF,  CI  with  a 
10  pF  capacitor  and  remove 
one  turn  from  the  secondary 
winding  of  Tl.  This  winding 
is  lifted  from  the  same  pin  as 
it  was  in  the  local  oscillator 
multiplier.  Next,  the  output 
circuit  of  this  same  stage  (rf 
Amp)  must  be  changed 
Remove  the  same  one  turn 
from  secondary  as  in  the 
other  two  coils  and  replace 
the  7  pF  capacitor  (C6)  with 
a  5  pF  capacitor.  Now  go  to 
the  mixer  input  cofl  (T3)  and 
in  a  like  manner  remove  one 
turn  from  its  primary  and 
replace  its  7  pF  tuning  capac- 
itor (C8)  with  a  5  pF  capac- 
itor. The  conversion  is  now 
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complete  with  the  exception 
of  tuning. 

Tuning 

Place  a  crystal  in  a  posi- 
tion and  select  it  with  the 
channel  switch.  With  a  strong 
signal  source  and  an  atten- 
uator (rota table  beam  and 
distant  transmitter),  tune  the 
oscillator  and  multiplier  coils 
for  maximum  received  signal. 
The  tuning  of  the  multiplier 
is  quite  critical  and  should  be 
done  with  care  for  maximum 
sensitivity.  Note:  The  slug^ 
are  very  brittle  and  a  proper 
fitting    tuning   tool    (even   if 


home  brew)  must  be  used  or 
the  slug  will  break.  Always 
attenuate  signal  until  noise  is 
heard  and  tune  for  maximum 
quieting.  Following  the  same 
procedure,  likewise  tune 
antenna  coil  Tl,  amplifier 
output  coil  T2,  and  mixer 
input  coil  T3.  If  all  is  working 
properly,  the  MR2  will  now 
work  better  on  the  220  MHz 
band  then  many  popular  rigs 
work  on  two  meters.  I  should 
mention  that  this  receiver 
works  very  well  on  two 
meters,  before  the  conver- 
sion, and  is  a  very  good  buy 
for  that  purpose  alone.  ■ 


Photo  3. 


Photo  4. 
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Louis  J.  Hutton  K7YZZ 
J  2235  SE  62nd  St. 
Believue  WA  98006 


Double  Sideband: 
Something  New? 


-  -  one  for  voice,  one  for  SSTV 


0,116  of  the  modes  of 
operation  permitted  by 
the  FCC  for  SSTV  is  the 
operation  on  ISB  (Indepen- 
dent Sideband).  In  this  mode 
of  operation  the  voice  signals 
are  transmitted  on  one  side- 
band while  at  the  same  time 
the  associated  SSTV  signal  is 
transmitted  on  the  other 
sideband.  At  the  present  time 


there  are  no  commercial 
amateur  radio  transmitters  on 
the  market  that  have  this 
mode  nf  emission  available. 
Several  amateurs  have  been 
active  on  ISB  using  circuits 
they  have  developed  for  SSB 
transmitters  that  use  the  filter 
method  of  sideband  genera- 
tion as  described  in  the  SSTV 
Handbook,1     My   transmitter 


is  a  Hallicrafters  HT-37  which 
generates  its  SSB  signal  by 
the  phasing  method  of  side- 
band generation,  I  decided  to 
try  and  see  if  I  could  figure 
out  a  way  to  get  ISB  from  my 
HT-37  for  my  SSTV  transmis- 
sions. This  article  presents  the 
results  of  this  effort  and 
shows  how  I  was  able  to 
generate  ISB  from  the  HT-37 


SSTV 
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Fig.   L  ISB  exciter  for  HT  37.  TJ,  T2t  T3  -  Lionel  #GH1203  2-H  22k  to  600n.  FL1  -  UTC 
LM 1-3000  low  pass  filter. 


by  using  an  external  unit  and 
a  very  minor  modification  to 
the  HT-37  transmitter. 

The  phasing  method  of 
sideband  generation  was  first 
used  when  SSB  appeared  in 
the  ham  bands.  A  well-known 
circuit  that  has  been  used  by 
many  builders  of  SSB  gear 
was  presented  in  the  G.E. 
Ham  News3  back  in  1950, 
That  circuit  was  used  to 
develop  the  SSB  transmitter 
made  from  the  old  Command 
transmitters3*4  and  forms  the 
guidelines  for  the  ISB  unit  in 
this  article.  I  first  considered 
just  making  another  exciter 
like  the  one  in  the  HT-37,  but 
t  he  unavailability  of  the 
proper  components  led  me 
back  to  the  o!d  standard 
phasing  circuit  design  used 
many  years  ago. 

In  this  ISB  system  the 
HT-37  is  used  to  generate  one 
of  the  two  sidebands  and  an 
externa!  exciter  is  used  to 
generate  the  other  sideband. 
The  olit pin  of  the  external 
unit  is  fed  to  the  same  mixer 
as  that  used  in  the  HT-37  SSB 
generator.  Due  to  the  method 
of  heterodyning  in  the  HT  37 
to  obtain  ihe  proper  sideband 
for  that  particular  frequency, 
it  is  necessary  to  manually 
select  the  desired  complemen- 
tary sideband  when  using  the 
external  ISB  exciter,  The 
particular  SSB  used  for  each 
band  is  identified  from  a 
chart  on  the  front  panel  of 
the  ISB  exciter.  The  design 
and  operation  of  phasing  type 
SSB  exciters  are  very  well 
described  in  the  referenced 
articles  and  will  not  be 
reviewed  in  this  article, 

Construction 

The  unit  shown  in  the 
photographs  was  constructed 
on  two  separate  chassis,  one 
stacked  on  top  of  the  other. 
The  overall  size  of  the 
finished  exciter  is  3J4M  wide 
by  T/if  high  by  12"  deep.  It 
is  housed  in  a  surplus  aircraft 
equipment  cabinet,  The  top 
chassis  contains  all  the  elec- 
tronics, and  the  bottom 
chassis  has  the  power  supply. 
The  power  cord  and  the 
output  connector  are  at  the 
rear.  The  front  panel  contains 
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Fig,  2.  HT-37  modification. 


the  audio  input  connector 
and  gain  control,  the  side- 
band selector  switch,  power 
switch  and  pilot  light.  I  used 
a  commercial  low  pass  audio 
filter  in  the  speech  amplifier 
section  to  limit  the  upper 
frequency  response  to  3  kHz, 
This  filter  may  be  deleted  and 
a  filter  using  TV  width  coils 
substituted  as  shown  in  the 
referenced  articles.  I  had  an 
LM 1-3000  unit  in  my  junk 
box,  so  that  is  what  I  used. 
The  other  filter  will  work 
equally  well  in  this  circuit. 
T1-T3  are  surplus  Lione! 
audio  transformers  of  the 
type  used  in  the  reference  3 
article.  A  good  substitute 
would  be  the  Lafayette 
AR-15L  T4  and  T5  were 
made  from  surplus  SCR-522 
coil  forms.  They  are  3/8" 
diameter  and  have  1 2  turns  of 
number  20  wire  with  a  three 
turn  link  at  the  cold  end. 
They  are  padded  with  a  silver 
mica  capacitor  to  resonate  at 
9  MHz  with  the  slug  about 
halfway  in  the  coil.  T6  is  a 
slug-tuned  coil  of  5/16" 
diameter  with  8  turns,  center- 
tapped.  The  link  is  two  turns 
wound  around  the  center  of 
the  coil.  The  wire  on  T6  is 
also  number  20  enameled. 
The  link  wire  is  made  from 
single  strand  plastic  insulated 
number  20  enameled.  The  T7 
and  T8  are  small  ]4n  diameter 
coil  forms,  slug-tuned  and 
wound  with  20  turns  of 
number  30  enameled  wire. 
The  link  is  three  turns  on  the 
cold  end.  The  coil  is  padded 
with  silver  mica  condensers  to 
resonate  at  9  MHz  with  the 
slug  at  midrange. 

The  power  supply  should 
provide  250  volts  at  90  mA 
and  a  regulated  150  volt  out- 
put at  10  mA,  The  80  mF  of 
filtering  seems  to  be  suffi- 
cient for  this  unit  to  provide 
good  dc  to  the  audio  and  rf 
circuits. 

The  modifications  to  the 
HT-37     were      surprisingly 


simple.  The  schematic  dia- 
gram of  the  HT-37  shows  tha 
the  output  of  the  internal  9 
MHz  exciter  is  fed  to  a  mixe 
V7.  I  decided  to  feed  my 
externa!  exciter  into  tha 
same  mrxer  grid,  A  hole  wa 
drilled  in  the  front  pane 
midway  between  the  drive 
tune  knob  and  the  band  selec- 
tor knob.  A  type  BNC  con- 
nector was  installed  in  this 
hole.  The  68  pF  capacitor 
and  the  2k  resistor  are  then 
wired  from  this  connector  to 
pin  1  of  V7,  You  will  find 
that  locating  the  connector  at 
this  position  on  the  front 
panel  of  the  HT-37  makes  for 
very  short  leads  from  the 
connector  to  the  tube  socket. 
This  is  the  only  modification 
required  to  the  HT-37, 

For  proper  operation  of 
the  ISB  system,  the  9  MHz 
oscillator  in  the  external 
exciter  must  be  zero  beat 
with  the  9  MHz  oscillator  in 
the  HT-37  exciter.  I  accom- 
plished this  by  monitoring 
the  output  of  the  HT-37  9 
MHz  signal  via  the  newly 
installed  BNC  connector  on 
the  transmitter  front  panel, 
on  a  communications  receiver 
(Hammarlund  Super  Pro, 
1945  vintage).  The  output 
from  the  external  9  MHz 
oscillator  was  also  picked  up 
by  the  receiver  and  the 
detected  beat  note  observed. 
A  padding  capacitor  was 
installed  across  the  crystal  to 
pull  it  down  to  zero  beat  with 
the  HT-37  exciter  oscillator. 
The  external  9  MHz  oscillator 


was  initially  several  hundred 
Hz  higher  than  the  HT-37  9 
MH/  oscillator.  These  two 
oscillators  must  be  zero  beat 
to  assure  that  the  recovered 
sideband  will  contain  the 
proper  frequency  informa- 
tion. If  they  are  not  zero 
beat,  and  the  receiver  is  tuned 
so  that  the  picture  informs- 
lion  has  the  correct 
frequency  information,  then 
the  accompanying  voice  will 
not  have  the  proper  sound. 
The  adjustment  of  the  9  MHz 
ISB  exciter  is  just  like  any 
other  phasing  type  SSB 
exciter  and  is  fully  described 
in  detail  in  reference  4;  there- 
fore  it  will  not  be  repeated 
here. 

Operation 

The  output  of  the  external 
ISB  exciter  is  connected  to 
the  HT-37  by  a  3  fool  piece 
of  RG58A/U  coax.  The  SSB 
system  at  K7YZZ  Includes  a 
second  hand  Heathkit  Warrior 
linear  using  four  811  As  in 
grounded  grid.  The  system 
must  be  adjusted  so  that  you 


now  share  that  power 
between  the  two  sidebands, 
This  means  that  you  cannot 
run  the  same  SSB  power  on 
ISB  as  when  you  operate  in 
SSB,  My  linear  normally  runs 
200  mA  on  meter  peaks  when 
on  SSB.  This  means  that  I 
must  not  run  over  200  mA  on 
ISB,  or  I  will  be  over-driving 
th.it  linear.  I  then  have  to 
divide  this  power  between  the 
two  sidebands  like  this:  The 
SSTV  signal  is  fed  to  ihe 
microphone  input  of  the 
HT-37  and  the  level  adjusted 
so  that  the  linear  is  running 
only  around  100  mA,  Then 
the  microphone  is  connected 
to  the  external  exciter  and 
the  gain  adjusted  so  that  on 
speech  peaks  the  linear  power 
amplifier  meter  moves  from 
the  SSTV  level  of  100  m A  up 
to  200  mA.  This  means  that 
the  two  independent  side- 
bands are  now  sharing  the 
power,  driving  my  amplifier 
in  an  acceptable  manner.  If 
you  wish  to  run  more  SSTV 
power,  then  increase  the  gain 
on  the  HT-37,  but  you  also 
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Fig.  3,  Power  supply. 
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must  reduce  the  gain  on  the 
external  ISB  exciter  so  that 
the  voice  peaks  will  not 
exceed  the  power  amplifier 
ratings. 

1  think  probably  one  of 
the  strangest  things  you  will 
encounter  will  be  the  sudden 
realization  that  you 
are  being  heard  ai  the  same 
time  you  are  being  seen. 
Usually   SSTV  is  a  series  of 


pictures  followed  by  voice 
transmissions.  Here  suddenly 
you  are  being  seen  and  heard 
at  the  same  time,  and  it  is 
quite  a  surprise  the  first  time 
you  work  a  station  that  can 
receive  ISB  SSTV  transmis- 
sions. I  have  not  gotten  used 
to  that  sensation  yet. 

The  unit  described  in  this 
article  has  been  in  service 
for  about  two  years  and  seems 


to  hold  its  adjustments  very 
well.  The  unwanted  sideband 
suppression  is  of  course  not 
as  good  as  a  filter  rig,  but  it  is 
entirely  acceptable  for  a 
phasing  type  SSB  exciter.  I 
would  be  pleased  to  hear 
from  any  other  builders  who 
are  working  with  phasing 
type  ISB  exciters  lor  SSTV.  I 
wish  to  thank  "Gervie" 
W7FEN,     who    assisted    me 


with     many    on-the-air    ISB 
tests.  ■ 
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Vanguard 

now  has  the  World's  Largest  Selection 

of  Frequency  Synthesizers 


•  Smallest  si**  at  any  commercially  available 
Synthesizer      only  1-3/S"  x  3-3/4"  a  7". 

•  Excellent  spectral  purity  since  no  mixers  ere 
used. 

•  Minify',.  Ifj  pan*.  s*«r   milhun)    iccura&y  over 

the  temperature  range  of  —10  to  +60  C. 

•  Immune  from  supply  line  voltage  fluctuations 
when  operated  *rom  11  to  16  volts  dc 

•  Up  to  8000  channels  available  from  one  unit. 
Frequency  selected  with  thumbwheel 
switches, 

•  Available  from  S  MHz  to  169,995  MHz  with 
up  to  40  MHz  tuning  range  and  a  choice  of  1 . 
5  or  10  kHz  increments  (subject  to  certain 
restrictions  depending  an  the  frequency  band 
selected), 

•  Top  quality  components  used  throughout  and 
all  ICs  mounted  in  sockets  for  easy  servicing, 

•  All  synthesizers  are  supplied  with  connect- 
dig  hardware  and  impedance  convert  era  or 
butlers  thai  plug  into  your  crystal  socket. 


from  $139-95 
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Vanguard  frequency  synthesizers  are  custom 
programmed  to  your  requirements  in  1  day 
from  stock  units  starting  as  Inw  as  S1  39.95  to< 
receive  and  transmit  synthesisers,  Add  SZO.OD 
for  any  synthest/i'i  lor  5  kHz  steps  instead  of 
10  kHz  steps  and  add  Si 0.00  for  any  tuning 
range  over  10  MHz  Maximum  tuning  range 
available  «  40  MHz  but  cannot  be  programmed 
over  159.995  MHz  on  transmit  or  T 69.995  MH? 
on  receive  (except  on  special  orders!  unless  the 
it  it  greater  than  10.7  MM?  and  uses  iow  tide 
imecnon.  Tuning  range  en  all  cases  must  be  m 
decades   starting    with    0    tie  140.000    - 

149,995  etc.},  The  output  frequency  can  be 
matched:  to  any  crystal  formula,  JuiT  give  us  the 
crystal  formula  I  available  From  your  instruction 
manual  I  and  we'll  do  the  real.  We  may  require  a 
deposit  far  odd-ball  formulas.  On  pick-up 
orders  please  call  first  so  we  can  have  your  unit 
reedy.  Call  212-468-2720  between  Qgm  and  4 
pm  Monday  through  Friday. 
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Available  for  aircraft,  fire,  police  and  amateur  frequencies. 

Wr  thifi  open  account  onjy  to  US.  and  Cuudian  go remnient  apeonet,  Ltonrerxiuvi  and  aefected  AAA  r j t*d  carparattODf, 

VANGUARD  LABS 

196-23  Jamaica  Ave.,  Mollis,  New  York   1 1423 


SEND  NO  MONEY. 

WE  SHIP  C.O.D. 

ORDER  BY  PHONE 

AND  SAVE  TIME. 
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Fig.  2  Dc  Thevenin  equivalent  network. 
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Fig,  /.  Typical  carbon  mike  input  network. 


Carbonize  Your  Crystal 


-  -  a  return  to  the  carbon  mike 


Surplus  FM  units  are  still 
a    good   investment   for 

the  ham  who  wants  to  get  on 
the  FM  bands  and  still  have 
good  quality  equipment.  For 
less  than  $100  you  can  get  a 
tube-type  rig  which  can  give 
you  25  W  output  and  receiver 
sensitivity  better  than  a 
microvolt.  Also,  these  tube- 
type  rigs  are  not  as 
susceptible  to  intcrmod  and 
desensc    problems    as    some 


transistor  rigs. 

One  problem  with  these 
radios  is  that  they  require  the 
use  of  a  raspy  sounding 
carbon  microphone.  It  would 
be  nice  to  use  one  of  the 
mikes  from  around  the  shack, 
but  that  means  buying  an 
amplifier  to  get  the  low  level 
output  from  a  ceramic, 
crystal  or  dynamic  mike  up 
to  the  level  that  is  put  out  by 
a  carbon  mike.  Then  there  is 


the  problem  of  getting  power 

to  the  preamp  and/or  finding 

someplace     to     mount     it, 

A    carbon   microphone   is 

basically  a  resistor  whose 
resistance  is  varied  when  a 
signal  (voice)  is  applied  to  its 
input.  This  same  definition 
could  be  applied  to  a  tran- 
sistor. So  we  can  replace  the 
carbon  mike  with  a  transistor 
which  will  give  us  enough 
gain   to   use  a  lower  output 


TRANSMITTED 


microphone.  First  it  is 
necessary  to  bias  the  tran- 
sistor to  "look11  like  a  carbon 
mike.  To  do  this  we  adjust 
the  bias  to  the  transistor  so 
that  the  key  down  voltage 
across  the  transistor  is  the 
same  as  the  key  down  voltage 
across  the  carbon  mike. 

Fig,  1  shows  a  typical 
carbon  mike  input  network 
from  a  Motorola  PA-8664,  30 
W  transmitter.  This  can  be 
converted  into  a  Thevenin 
(dc)  equivalent  circuit  as 
shown  in  Fig.  2,  or  the 
equivalent  can  be  determined 
experimentally  as  shown  in 
Fig.  3.  To  make  the  measure- 
ments, momentarily  key  the 
transmitter  and  measure  the 
voltage  across  the  carbon 
mike  button  as  shown  in  Fig, 
3(a).  Open  circuit  the  path 
through  the  carbon  mike  and 
again  key  the  transmitter  as 
in  Fig,  3(b).  This  time  you 
are  measuring  the  Thevenin 
voltage.  Now,  exchange  the 
voltmeter  for  a  milliammeter 
and  measure  the  current 
drawn  key  down.  The 
Thevenin  resistance  can  be 
calculated  by  dividing  the 
voltage  in  volts  by  the  current 
in  mA  to  give  the  resistance 
in  K  Ohms.  This  combina- 
tion, as  shown  in  Fig.  3(c),  is 
a  dc  equivalent  that  allows 
you  to  experiment  with 
various  surplus  transistors 
without  having  to  key  up 
your  transmitter  continually 
until  you  strike  the  right 
combination  to  bias  the  tran- 
sistor. This  equivalent  can  be 
set  up  using  a  bench  power 
supply  or  a  combination  of 
batteries.  It  only  requires  a 
few  mA,  so  almost  anything 
will  do. 

Once  the  equivalent  is  set 
up  you  must  choose  what 
kind  of  mike  you  wish  to  use. 
If  it  is  a  low  impedance 
dynamic  mike,  you  will  want 
to  use  a  low  impedance  input 
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transistor  (BJT)  to  get  the 
best  power  transfer.  For  a 
high  impedance  mike,  an  FET 
will  be  required.  I  used 
2N3396s  for  the  BjTs 
(5/$  1.00  from  Poly  Paks), 
and  2N3819s  for  the  FETs 
(2/fLGOj  Poly  Paks).  Botany 
NPN  BJT  with  a  beta  greater 
than  150  should  work  and 
most  n-channel  FETs  should, 
too,  Just  be  sure  they  can 
stand  the  open  circuit  voltage 
of  the  mike  circuit. 

The  circuit  for  high  impe- 
dance microphones  is  shown 
in  Fig.  4.  The  FET  requires  a 
dc  path  from  the  gate  to 
ground  which  is  provided  by 
the  mike  itself.  While  ad- 
justing the  bias  you  may  want 
to  put  a  resistor  from  gate  to 
ground  rather  than  a  micro- 
phone. Any  value  from  50k 
to  several  megs  should  do.  Rx 
is  a  I  or  2k  pot.  Simply  torn 
on  the  power  and  adjust  the 
pot  until  the  meter  reads  the 
same  voltage  as  you  measured 
across  the  carbon  mike  in  Fig, 
3.  As  an  alternate  piethod, 
adjust  Rx  until  the  voltage 
between  the  drain  and  source 
terminals  of  the  FET  are 
about  one  third  of  Vift.  After 
Rx  has  been  set,  measure  its 
value  and  replace  it  with  the 
nearest  fixed  value  resistor. 
This  circuit  has  provided 
satisfactory  gain,  but  if  more 
should  be  needed  it  could  be 
obtained  by  bypassing  Rx 
with  a  small  5  uF  capacitor. 


The  circuit  for  low  impe- 
dance microphones  b  shown 
in  Fig.  5.  Rx  is  a  high  resis- 
tance pot  such  as  one 
megohm.  The  mike  does  not 
need  to  be  in  place  for  the 
bias  to  be  set.  Simply  turn  on 
the  power  and  adjust  Rx  so 
that  the  voltmeter  reads  the 
voltage  in  Fig,  3,  or  you  can 
set  it  again  to  about  one  third 
of  Vfh  Once  this  is  done, 
replace  the  pot  with  a  fixed 
resistor  of  the  same  value  and 
you  are  ready  to  go.  You  can 
get  more  gain  from  this  eii 
cuit  by  dividing  Rx  into  two 
resistors    and    bypassing   the 


THAHSUTTTER 
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junction  of  these  two  to 
ground.  But,  again,  this  was 
not  found  to  be  necessary* 

Once  the  mike  circuits  are 
biased,  it  is  a  simple  matter  to 
fit  them  into  a  microphone 
case  if  desired.  This  method  is 
preferred  but  the  preamp 
could  be  mounted  in  the  con- 
trol head  or  even  on  the 
chassis  of  the  rig,  I  have  used 
these  circuits  for  many  years 
and  have  gotten  good  audio 
reports. 

Another   possible   use  for 


the  high  impedance  circuit  is 
a  quick  and  easy  coupling 
circuit  for  a  repeater  which 
would  allow  taking  the  audio 
from  the  receiver  before  the 
audio  output  stage,  so  thai 
you  could  adjust  the  monitor 
level  without  fear  of  affecting 
the  repeat  level.  Also,  since  it 
has  a  high  input  impedance, 
you  could  use  it  for  mixing 
several  sources  into  one  trans 
mitter  without  loading  effects 
as  sources  are  switched  on 
and  off  (see  Fig.  6)r  ■ 
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Fig.  4.  For  high  impedance  mikes. 
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Fig.  6.  Typical  uses. 
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James  Eagieson  WB6JNN 
118  Sunny  side  -Avenue 
Santa  Cruz   CA   95062 


How  Does  Sideband 
Really  Stack  Up  ? 


-  -  the  SSB  solution  ? 


More  and  more,  our 
VHF  amateur  frequen- 
cies are  being  eyed  by  com- 
mercial interests  such  as 
business  and  government,  and 
personal  »m  muni  cat  ions 
needs  continue  to  escalate. 
We  should  have  had  fair 
warning  several  years  ago 
when  thousands  of  surplus 
FM  units  were  dumped  on 
the  market  when  over- 
crowded conditions  forced 
splitting  50  kHz  channels  into 
25  kHz  ones. 

Needless  to  say,  CB  Class 
E  on  220  MHz  is  not  the  only 
threat  to  our  VHF  and  UHF 
allocations.  With  Fire,  police, 
government,  VHF  marine, 
common  carrier,  mobile  tele- 
phone,   industrial,   and    mili- 


tary users  all  looking  for  new 

frequencies,  VHF  is  over- 
loaded in  many  metropolitan 
areas.  The  fact  is  that  the 
FCC  has  opened  a  new  hand 
around  960  MHz  {practically 
microwaves]) ,  just  to  accom- 
modate some  of  these 
stations!1 


Another  fact  is  that  there 
have  been  numerous  attacks 
recently  on  portions  of  our 
bands*  Class  E  CB,  for  in- 
stance, was  originally 
proposed  for  two  meters. 
Emergency  medical  services 
included  several  channels  in 
the  432  MHz  band  in  a  shot- 
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Fig.  L  Phase  locked  sideband.  Note;  Receiver  sensitivity  to  the 
carrier  H  greater  than  to  the  sidebands,  due  to  the  I  kHz  filter 
This  somewhat  makes  up  for  the  -10  dB  level. 


gun  request  for  frequencies 
for  paramedical  support 
requirements.  Offshore 
drilling  interests  have  success- 
fully gotten  a  docket  for 
temporary  use  of  432  MHz 
for  HI  RAN,  a  radiolocation 
system.  This  is  similar  to  the 
"shared"  use  we  suffer  on 
220  MHz  (HI RAN  is  on  a 
"non-interference11  basis), 
where  military  radar  takes  the 
lion's  share!  There  has  even 
been  a  plan  to  replace  the  six 
meter  band  with  TV  channel 

As  you  can  see,  "Use  it  or 
Lose  it"  is  not  a  dead  motto! 

I've  never  been  one  for 
throwing  up  my  hands  and 
saying,  "Oh  well,  you  can't 
fight  city  hall  or  big 
business/1  Amateur  radio  has 
thrived  because  of  brave  souls 
who  have  challenged  the 
status  quo  by  engaging  in 
impossible"  pursuits  using 
inadequate*1  resources, 
Oscars  6  and  7  are  ample 
proof  of  this.  You'll  look 
long  and  hard  to  find  a  "pro- 
fessional" or  government 
satellite  that  cost  only 
$60,000.  The  first  Oscars  cost 
even  LESS! 

Back  when  mobile  radio 
was  being  studied  and  it  took 
six  Amps  just  to  light  up  the 
receiver,  industrial  engineers 
studied  the  strengths  and 
weaknesses  of  AM,  FM,  and 
SSB.3  AM  came  out  third 
overall  because  of  its  inter- 
ference problems  (hetero- 
dynes), susceptibility  to 
ignition  noise,  higher  current 
drain  due  to  the  modulator, 
and  difficulty  in  obtaining 
and  maintaining  a  high  level 
of  modulation.  FM  was  the 
ultimate  winner  because  its 
limiting  effect  made  it  less 
prone  to  ignition  inter- 
ference, its  capture  effect 
reduced  co-channel  inter- 
ference, its  modulation  re- 
quirements were  simple,  and 
"hands  off"  operation  was 
characteristic  because  of 
positive  squelch  action  and 
relative  immunity  to  degrada- 
tion due  to  off  frequency 
operation  (±1  kHz),  General 
design  considerations  and 
economy  were  factors  in  the 
adoption  of  FM. 
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But      technology     has 

advanced  some  since  this 
decision  was  made,  and 
perhaps  it  is  time  to  re- 
evaluate the  situation  in  light 
of  ever  expanding  needs. 

TYPICAL  USES 
The  Small  Fleet 

Quite  a  bit  of  VHF  use  by 
small  businesses  is  limited  to 
one  or  two  base  stations 
talking  to  three  or  more 
mobiles.  Trucking  firms, 
farmers,  security  patrols,  and 
road  services  are  a  few  of  the 
types  of  users  that  come  to 
mind. 

Normally  a  25  or  100  Watt 
mobile  serviced  by  a  100 
Watt  base  station  is  used. 
Converting  to  SSB  would 
require  little  operational 
change  other  than  occasional 
touch-up  of  a  clarifier  to  net 
mobiles  to  the  base  station 
frequency,  As  this  can  be 
done  with  a  simple  VXO 
circuit  adjusting  a  few  Hz,  no 
operational   difficulty  exists. 

Certainly  the  tripling  of 
available  channels,  greater 
range,  and  lower  current 
drain  far  outweigh  the  incon- 
venience of  touching  up  a 
clarifier  a  few  times  each  day! 

Repeater  Uses 

Many  users  are  tied  one 
way  or  antfther  to  a  repeater 
system,  There  are  more  com- 
plications with  this  kind  of 
operation  with  SSB  than  with 
FM,  admittedly,  but  none 
that  are  not  handleable. 

While  translators  such  as 
those  Oscar  satellites  use 
work  very  well,  the  auto- 
tuning  nature  of  a  phase 
locked  system  might  be  pre- 
ferred. 

Several  means  of  doing 
this  can  be  used.  Basically,  an 
SSB  signal  with  a  partially 
suppressed  carrier  (-6  or  -10 
dB)  is  transmitted  and  the 
receiver  fillers  it  out,  limits  it, 
and  phase  locks  the  BFO  to 
it,  so  that  automatic  fre- 
quency control  is  maintained. 
It  does  not  affect  the  other 
characteristics  of  SSB,  Band- 
width is  still  under  3  kHz. 
Average  power  drain  is  still 
less  than  FM.  Phase  distortion 
is  still    less    than    FIVL  Addi- 
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Fig.  2.  Occupied  bandwidth. 


tionally,  a  carrier-operated 
squelch  and  call-up  system 
can  be  used  very  easily, 

ADVANTAGES  OF 
SIDEBAND 

Excellent  Range 

Since  SSB  uses  a  narrower 
bandwidth,  it  has  better  weak 
signal  efficiency.  Its  range  is 
about  one  and  one  half  to 
two  times  lhal  of  FM. 

Narrow  Bandwidth 

Five  kilohertz  channels  are 
not  out  of  the  question  with 
SSB.  Occupied  bandwidth  of 
less  than  3  kHz  yields  reason- 
able fidelity. 

Reduced     Multipath    Distor* 

turn 

Sideband  is  narrow  and 
does  not  depend  on  carrier 
phase,  so  it  is  far  less  affected 
by  reflections  and  phase  dis- 
tortion. Even  phase  locked 
systems  are  not  affected,  as 
the  BFO,  not  the  transmitted 
carrier,  is  used  for  detection. 

Simplicity 

While  FM  transmitters  are 
relatively  simple,  SSB  trans- 
mitters are  not  that  much 
more  complicated.  SSB  re- 
ceivers are  certainly  simpler 
than  the  FM  receiver.  Side- 
band modulation  can  be  set 
by  measuring  output  power 
and  looking  at  an  oscil- 
loscope. FM  deviation  re- 
quires more  complicated  (and 
expensive)  equipment. 

WEAKNESSES  OF 
SIDEBAND 

Critical  Tuning 

The  main  criticism  of  side- 
band is  its  requirement  of 
close  tolerances.  Tuning  must 
be  within  30  to  50  cycles  for 
natural  sounding  reception. 
While  in  the  days  of  tubes, 
crystal  ovens,  and  10  Amps 
of  heaters  in  the  box,  this 
may  have  been  a  real  prob- 
lem;    today's     rigs     with     a 


normal  multiplication  factor 
of  12  generally  hold  a 
tolerance  under  300  cycles. 
Since  SSB  is  normally  hetero- 
dyned up  to  frequency,  drift 
can  be  kept  to  1/1  2th  of  this, 
or  under  30  cycles.  And,  of 
course,  a  clarifier  system  can 
be  used  over  a  limited  range, 
such  as  plus  or  minus  300 
cycles.  Phase  lock  techniques 
may  also  be  applied. 

More  Difficult  Noise  Suppres- 
sion 

While  it's  not  difficult  to 
recognize  the  greater  diffi- 
culty of  suppressing  impulse 
noise,  etc.,  in  SSB,  the  prob- 
lem is  not  as  insoluble  as  one 
might  suspect.  Noise 
b  tankers,  even  of  simple 
design,  do  very  well  in  most 
cases.  More  complicated 
designs  do  even  better. 
Frankly,  under  weak  signal 
conditions  sideband  is  much 
easier  on  the  ears  than  FM's 
"chunk  .  . .  chunk  . . .  ker- 
chunk" and  high  pitched 
rushing. 

More  Difficult  Tone  Access, 
etc. 

SSB     is     not    compatible 

with  the  high  accuracy  sub- 
audible  systems  used  by 
many  systems  at  the  present 
time.  There  would  be  little 
problem  for  audible  burst 
systems,  as  the  frequency 
tolerances  are  not  as  tight  as 
those  at  subaudiblc,  but  sub- 
audible  could  only  be  used  in 
a  phase  locked  system.  Of 
course ,  in  a  phase  locked 
system  the  generation  of  sub* 
audible  would  be  simpler 
than  the  present  system  of 
requiring  only  a  crystal  oscil- 
lator of  the  appropriate  fre- 
quency near  the  transceiver 
j-f.  In  other  words,  with  a 
10.700  i-f  a  10J00.100 
crystal  oscillator  would  gen- 
erate the  subaudible  quite 
easily.  Cost  would  be  about 
the  same,  of  course. 


Range  —  Putting  Numbers  to 
the  Theory 

Since  SSB  requires  a  re- 
ceiver bandwidth  less  than  3 
kHz  for  fairly  good  fidelity 
(250-3250  Hz),  while  FM 
requires  about  12  kHz,  side- 
band shows  a  6  dB  advantage 
in  sensitivity  (based  on  dB  = 
10  log  BWi/BW2),4 

As  only  one  sideband  and 
no  carrier  is  transmitted, 
there  is  a  theoretical  advan- 
tage of  an  additional  3  dB  in 
the  transmission  of  SSBt  Side- 
band doesn't  have  to  split  its 
loyalties  between  two  (or 
more)  sidebands,  as  does  FM. 

Assuming  this  9  dB  advan- 
tage, one  can  easily  see  that  a 
signal  that  is  9  dB  out  of  the 
noise  in  a  sideband  system 
will  not  even  be  detectable  in 
an  equivalent  FM  system! 
While  9  dB  S+N/N  ratio  is  by 
no  means  a  spectacular  signal, 
it  Is  readable,  especially  in  an 
emergency  situation* 

Looking  at  it  from  a 
different  viewpoint,  if  we 
assume  that  1  uV  is  a  reason- 
able signal  level  and  that  SSB 
has  a  9  dB  advantage  in 
system  gain,  the  following 
calculations  give  us  some  idea 
of  sideband's  range  extending 
characteristic.5 

m    3.2  a  h  y'^ERP 
d?  Lambda 

o=  1  uV 

a  =  30  feet  (base  unttinn*) 
hr6  feet  {mobile  inlunnn| 
ERP  =  25  W  *  2  ttHK  powvr  x  ant.  gami 
(J  =  unknown 
Limbda  "  1  metera 

Shifting  the  formula 
around  yields: 


3  7  *30»6W  J5»2»  1 
1  uV  x  2m 


2035 


it  '45  mtles 


Adding  the  9  dB  effective 
gain  of  the  SSB  system,  we 
have: 


Ppwar  ga»n 


9  da 

ID 


ant i log  =    79  frmnre 


d*  - 


3.2  n  30  k  6  k  >/  25  *  2  *  I  *  7~3 


1  uV  *  2tn 


r-  -  5724 


cf  *  /5  mifes 


As  one  can  see,  the  advantage 
is  about  1.7:1  (75/45)  for 
SSB  over  FM. 

continued 

*25  W  x  2(tx  ant  gain)  x 
1  (rx  ant  gain} 
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Practical  Experience 

With  the  introduction  of 
the  Echo  II  by  KLM  a  short 
while  ago,  many  hours  of 
experience  wiih  VHF  side- 
hand  have  been  logged.  Since 
the  rig  is  solid  state,  it  is  a 
natural  for  mobile ,  and  many 
have  put  the  rig  into  mobile 
service, 

I've  been  involved  with 
this  mode  for  some  time,  and 
have  noted  the  superiority  ol 
sideband  over  FM  for  simplex 
work  in  the  rolling  hills  along 
the  California  coast.  Between 
my  home  in  Santa  Cruz  and 
my  job  in  Watsonville  (some 
25  miles  away},  I  have  had 
only  fair  results  with  most 
FM  stations.  With  SSB  I  am 
able  to  get  very  good  signals 
horn  even  a  3  W  PEP  station 
over  Lhe  same  distance,  and  I 
wurk  several  San  Jose  area 
stations  with  good  signals 
(about  40  miles,  through 
3000  foot  mountains).6 

San  Francisco  Bay  area 
stations  have  little  trouble 
working  simplex  from  mobile 


to  base  from  almost  any- 
where in  the  area  (about  65 
miles  long  by  30  miles  wide) 
jnd  frequent  contacts  outside 
the  area  are  logged,  In  ta^t 
higher  powered  stations 
(70-140  W)  are  consistently 
working  out  to  125-1  50  miles 
hum  their  mobiles,  with 
occasional  contacts  oui  to 
320  miles. 

Cost  Effectiveness 

The  introduction  of  the 
[COM  IC  202  two  meter  SSB 
wal  Me*  talkie  demonstrates 
clearly  that  the  cost  factor  of 
SSB  need  not  be  highei  ihan 
that  fof  FM,  This  unit  lists 
for  about  $270  in  the  U.S. 
Consi deiing  that  the  202  has 
band  switching  (4  bands), 
VXO  (200  kHz),  CW, 
S-meier/RFO  meiei ,  noise 
blanker,  and  several  features 
not  required  foi  normal  com- 
mercial service,  its  price  is 
comparable  to  current  FM 
rigs.  It  is  also  well  designed  in 
technical  areas.  Measurements 
at  SBE  on  two  separate  units 
showed     transmit    distortion 


products  to  be  -30  dB  below 
each  tone  of  a  two  tone  test 
{-36  dB  by  ARRL  methods). 
Receiver  intei  modulation  was 
70  dB  (+10  kHz  and  +20 
kHz).  Receiver  sensitivity  was 
0.125  uV  &  10  dB  S+N/N 
ratio.  The  noise  blanker  is 
quite  effective,  and  AGC 
holds  the  audio  to  less  than 
15  dB  change  from  03  uV  to 
over  1 ,000  uV. 

A  Chance  to  Participate 

This  is  where  amateur 
radio  can  do  something  thai 
is  in  keeping  with  the  highest 
tradition  of  its  service*  We 
can  experiment  with  some- 
thing thai  the  commercial 
boys  have  written  off  (much 
like  they  wrote  off  those 
"useless'"  frequencies  above  2 
MHz  years  ago).  Some  of  us 
on  the  West  Coast  have  taken 
a  tip  from  the  Oscars  and 
kicked  around  the  idea  ol  a 
sideband  ttanstator  in  the 
middle  of  California,  Con- 
sidering the  direct  distances 
common  to  SSB,  much  of  the 
state    could    be    covered    by 


such  a  machine.  Anyone 
interested  should  contact  tin 
Others  should  take  up  the 
task  in  other  areas  and  with 
other  ideas  (such  as  phase 
lock  techniques,  tone 
squelch,  etc.). 

We've  already  seen  the 
potential  of  the  mode,  but 
more  data  and  more  active 
stations  arc  needed.  It's  lots 
of  fun,  too,  by  the  way!  See 
you  on  two  sideband?  ■ 
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NEW!    6  METER  FM50-10SXRH 


NEW! 
FM144-10SXRII 


Same  specifications  as  below  except  transmit /receive: 
51.000-53.995  MHz.  600  channels 

introductory  Price  $339.00 


NEW! 


TONE  ENCODER /DECODER 
SC-10--    10  CHANNELS... 
Introductory  Price  S119.O0 


2SD 


DUAL  TONE 


Touch-Torve  Pad 
MODEL  FMTPO      $59  OO 


HOLIDAY  SPECIAL  f 


All  Solid  State-PLL  digital  synthesized  —  No  Crystals 
to  buy!  5KHz  steps  - 144-148  MHz-LED  digital  readout. 

Introducing  the  standard  of  comparison  for  years  to 
come.  No  other  unit  begins  to  compare  with  the 
superb  engineering  and  superior  commercial  avionics 
grade  quality  and  construction  of  the  FM144-10SXRH 


FM144-10SXR 

s38900 

^^  ^^  m  VALUE  $599™ 

Price  subject  to  change  without  notice 

Regulated  AC /PS 
MODEL  FMPS-4R  .  .  .  $49M 


Touch-Tone  Pad 
MODEL  FMTPO 


$59 


•  FREQUENCY  RANGE:  Receive:  144.00  to  148.995  MHz. 
5KHz  steps  (1000  channels)  Transmit  144.00  to 
147  995  MHz  5KHz  steps  (800 channels) 

•  FULL  DIGITAL  READOUT:  Six  easy  to  read  LED  digits 
provide  direct  frequency  readout  assuring  accurate 
and  simple  selection  of  operating  frequency 

•  AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and 
small  coaxially  mounted  knobs  select  IQQKHz  and 
lOKHz  steps  respectively.  Switches  click -stopped  with 
a  home  position  facilitate  treque.uy  changing  without 
need  to  view  LED  S  while  driving  and  provides  the 
sightless  amateur  with  full  Braille  dial  as  standard 
equipment 

•  FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END: 
DC  output  of  PLL  fed  to  varactor  diodes  in  all  front 
end  R -F  tuned  circuits  provides  full  sensitivity  and 
optimum  intermodulation  rejection  over  the  entire 
band  No  other  amateur  unit  at  any  price  has  this 
feature  which  is  found  in  only  the  most  sophisticated 
and  expensive  aircraft  and  commercial  transceivers. 

■TRUE  FM:  Not  phase  modulation  -  tor  superb  em- 
phasized hi-fi  audio  quality  second  to  none. 

•  FULLY  REGULATED  INTEGRAL  POWER  SUPPLIES: 
Operating  voltage  for  all  circuits   i.e..  12v.  9v  and 
5v  have  independently  regulated  supplies.  l?v  regu 
lator  effective  in  keeping  engine  alternator  noises 


MONITOR  LAMPS:  2  LED  S  on  front  panel  indicate 
(1)  incoming  signal  channel  busy,  and  (2)  unlock 
condition  of  phase  locked  loop 
DUPLEX  FREQUENCY  OFFSET:  6QQKHz  plus  or  minus 
5KHz  steps  Pius  simplex,  any  frequency. 
MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  6 
unitized  modules  eliminate  stray  coupling  and  facili- 
tate ease  of  maintenance 

ACCESSORY  SOCKET:  Fully  wired  for  touch-tone, 
phone  patch  and  other  accessories 
RECEIVE:  25  uv  sensitivity  15  pole  filter  as  well  as 
monolithic  crystal  filter  and  automatic  tuned  LC 
circuits  provide  superior  skirt  selectivity. 
AUDIO  OUTPUT:  4  WATTS 
HIGH /LOW  POWER  OUTPUT:  15  watts  and  1  watt 
switch  selected    Low  power  may  be  adjusted 
anywhere  between  1  watt  and  15  watts 
PRIORITY  CHANNEL:  Instant  selection  by  front  pane 
switch   Diode  matrix  may  be  owner  re-programmed 
to  any  frequency  (146,52  provided) 
DUAL  METER:  Provides    S    reading  on  receive  and 
power  out  on  transmit. 
OTHER  FEATURES: 

Dynamic  microphone,  mobile  mount,  external  speaker 
jack,  and  much.  much,  more  Size:  2H  *  61?  a  7 
All  cords    plugs,  fuses,  mobile  mount    microphone 
hanger,  etc.,  included.  Built  in  speaker. 
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out  and  protects  final  transistor  from  overload 
Manufactured  by  one  of  the  worlds  most  distinguished  Avionics  manufacturers,  Kyokuto  Oenshi  Kaisha,  Ltd. 

First  in  the  world  with  an  ail  solid  state  2  meter  FM  transceiver. 

AMATEUR-WHOLESALE  ELECTRONICS  — «~« 

8817  S.W.  129th  Terrace,  Miami,  Florida  33176  consumer  communications  inc 

Telephone  (305)  233-3631  •  Telex:  51-5628  PLEASE  ORDER  FROM  YOUR  LOCAL  Seattle  w a  mio7 

LKS.  DISTRIBUTOR  DEALER  OR  DIRECT  IF  UNAVAILABLE.  telephone  (206>  7a4-73J7 
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Neii  Johnson  W2QLU 
74  Pine  Tree  Lane 
Tappan  NY  IQ983 


Son  of  the 
Overload  Relay 

-  -  if  you  can't  buy  'em,  build  'em! 


In  theory,  an  overload 
relay  should  be  part  of 
every  amateur  installation, 
especially  those  running  high 
power.  When  placed  in  the 
negative  high  voltage  lead, 
these  protective  devices  can 
prevent  many  an  expensive 
headache.  These  relays  used 
to  be  listed  in  all  the  ham 
radio  catalogs,  but  they  are 
often  difficult  if  not 
impossible    to   locate   in   the 


modern  electronics  empor- 
ium. However,  it  is  relatively 
easy  to  utilize  an  inexpensive 
surplus  item  and  to  come  up 
with  a  suitable  overload  relay. 
This  should  prove  to  be  a 
worthwhile  addition  to  any 
ham  rig. 

A  surplus  24  V  dc  relay 
from  the  Command  Set  Unit 
is  used  in  this  circuit.  This 
item  is  number  7735  and  is 
found   in   the  small    tune-up 


RE  LAV 


:  .g. 


-*  TO  PLATE  CONTROL 

_^  REi.A¥  CO+L    N 


PUSH-tUTTOH 
SWITCH,  If  C 


AUXILiARf 
COHTACTS 


Fig.  I.  C  —  Electrolytic  filter  condenser,  100  uF  (minimum 
value,  preferably  250  uF)t  25  V;  D  -  Diode,  !6  Ampere,  100 
piv  or  more;  Ry  —  Relay,  part  no,  7735  from  Command  Set 
Unit,  BC442,  resistance  appro  ,\\  /  70  Ohms;  R  —  Suitable  for 
current  drain \  suggested  starting  point  is  3  Watt,  TV  type  100 
Ohm  potentiometer;  SW  —  Normally  closed,  push-button 
switch.  **No'te  /:  Relay  contacts  may  be  used  to  control 
transformer  primary  directly  if  primary  current  is  5  Amperes 
or  less.  Note  2:  If  power  transformer  also  furnishes  filament 
supply,  the  main  set  of  contacts  may  be  used  to  open  the  high 
voltage,  either  in  positive  or  negative  lead,  since  the  relay  is 
insulated  for  high  voltage  on  these  contacts. 


unit,  BC442,  found  in  every 
complete  aircraft  installation. 
Hundreds  of  these  units  are 
gathering  dust  in  ham  shacks 
across  the  land,  and  in  case 
you  may  not  have  a  spare 
BC442  on  hand,  they  are  still 
available  on  the  surplus 
market  at  prices  as  low  as 
$5_00_  For  this  price  you  will 
not  only  obtain  the  necessary 
relay,  but  also  a  very  accurate 
and  rugged  rf  meter  with 
expanded  scale.  If  your  luck 
holds  out,  you  might  even 
find  a  surplus  50  uF  vacuum 
condenser  hooked  into  the 
back  of  the  unit, 

Referring  to  Fig.  1,  we 
note  that  when  a  pull-in 
current  of  some  90  mA  is 
applied  to  the  relay  coils,  the 
normally  closed  set  of 
contacts  at  the  end  of  the 
relay  arm  will  now  open. 
However,  unless  we  employ 
some  sort  of  'latching/1  the 
relay  will  continue  to 
oscillate  back  and  forth  as 
long  as  the  overload  exists. 
To  prevent  this,  the  auxiliary 
set  of  contacts  {normally 
open)  are  used  to  connect  a 
small  dc  voltage  to  the  relay 
coils,  thus  keeping  the  relay 
energized  once  it  has  been 
actuated  by  an  overload. 

This  auxiliary  voltage  can 
be  easily  obtained  from  a 
small  12,6  V  transformer, 
since  only  100  mils  are 
required  at  most,  and  even 
this  small  load  is  of  an  inter- 


mittent nature.  The  1 2.6  V  ac 
is  rectified  with  a  small 
silicon  diode  and  filtered  with 
a  low  voltage  electrolytic 
condenser.  This  will  give 
approximately  17.5  V  dc, 
more  than  adequate  for 
holding  the  relay  in  the 
"overload"  position  once  it 
has  been  actuated.  Or  you 
might  use  a  6.3  V  ac  trans- 
former with  a  voltage 
doubling  circuit. 

If  and  when  the  overload 
is  removed,  a  quick  push 
upon  the  release  button  will 
interrupt  the  holding  current, 
thus  restoring  the  relay  to  its 
normal  position.  Should  the 
overload  persist,  the  relay  will 
be  triggered  again,  thus 
protecting  your  valuable 
equipment.  The  purpose  of 
the  resistor  Rt  wired  in 
parallel  with  the  relay  coils,  is 
to  allow  individual 
adjustment  so  that  the  relay 
will  not  kick  out  at  normal 
operating  currents. 

The  setting  of  the  variable 
resistor  is  determined  by  the 
dc  resistance  of  the  relay 
coils,  roughly  170  Ohms,  and 
the  amount  of  current  that 
the  operator  desires  to  bypass 
around  the  relay  coils.  For 
example,  assuming  you  want 
the  relay  circuit  to  kick  out 
at  300  mA,  it  would  be 
necessary  to  shunt  a  resistor 
of  approximately  65  Ohms 
across  the  relay  coils. 

Some  experimenters  may 
object  to  the  drop  of  10  to 
15  V  when  the  relay  is  in  its 
normal  position.  This  is  a 
very  small  loss  when  it  is 
compared  with  an  operating 
potential  of  some  2000  to 
3000  V.  However,  for  the 
ham  running  low  power,  the 
relay  coils  may  be  rewired  in 
parallel  in  order  to  operate  on 
half  the  dc  voltage  first 
mentioned  for  hold-in.  In  this 
case,  this  would  be  approxi- 
mately 9  V  dc.  This  can  be 
obtained  from  a  6*3  V 
filament  transformer,  plus  the 
necessary  silicon  diode  and 
low  voltage  electrolytic  filter 
capacitor. 

In  this  lower  voltage 
application,  the  current  is 
roughly  doubled,  so  it  would 
be  advisable  to  increase  the 
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/7j&  2(a),  Surge  sup^ressor  circuit,  primary.  For  1  kW  (l CAS) 
power  supply.  Per  Radio  Handbook,  17th  Edition,  page  727.  C 
-  800  uF,  50  V;  R-5  Ohms,  SO  Watts;  R!  -  600  Ohms,  10 
Watts;  Ry  -  24  V  dc}  280  Ohms  (typical);  D  -  'A  Amp,  400 

piv. 

size  of  the  filter  condenser. 
Such  a  setup  would  be  very 
suitable  for  a  small  linear 
amplifier  using  several  TV 
"sweep"  tubes  in  parallel. 
Some  hams  may  find  it  incon- 
venient to  ground  the  circuit 
at  the  two  points  shown  on 
the  schematic.  This  is  over- 
come quite  easily  by 
mounting  the  relay  on  a  small 
piece  of  bakelite.  In  this  case, 
the  two  points  in  the  circuit 
with  ground  connections 
must  be  "lifted"  from 
ground  and  connected  to- 
gether. 

Knowledgeable   hams  will 


spot  a  further  function  for 
this  relay.  It  makes  a  fine 
shorting  relay  for  surge 
suppressor  use  in  power 
supplies.  Most  ham  rigs,  with 
condenser  input,  use  this 
protective  circuitry,  but 
locate  it  in  the  primary  lead 
to  the  HV  transformer.  This 
is  done  since  suitable  relays 
with  good  high  voltage  insu- 
lation are  not  usually 
available  to  the  home 
constructor, 

Commercial  rigs,  on  the 
other  hand,  generally  place 
the  surge  suppressor  in  the 
secondary     of     the     plate 


Fig.  2(b).  Surge  suppressor,  secondary.  D  —  16  Amp,  400  piv; 
R!  -  500n  10  W,  W>  Wt;  C  -  500  uFf  25  V;  Ry  -  part  No, 
7735  from  BC442;  R  limit  —  according  to  power t  suggest  25R* 
per  i  00  vol  is* 


supply.  The  current  limiting 
resistor  then  becomes 
considerably  higher  in  value 
than  it  would  be  when  put  in 
the  primary  circuit,  roughly 
in  proportion  to  the  ratio  of 
voltages.  If  a  120  V  circuit 
were  using  a  20  Ohm  resistor 
to  limit  current  inrush,  then  a 
similar  wattage  resistor  would 
be  placed  in  the  secondary 
circuit;  but  if  the  supply 
delivered  1200  V,  the  resistor 
ought  to  be  roughly  200 
Ohms.  This  would  limit  the 
inrush  of  current  to  a 
maximum  of  6  Amps. 


It  is  best  to  be  on  the  safe 
side  and  to  go  to  a  slightly 

high  value  of  resistance, 
rather  than  too  low.  As  an 
example  of  commercial 
practice,  the  surge  suppressor 
circuit  in  a  25  k  W  commercial 
television  transmitter  uses  a 
2500  Ohm,  200  W  resistor,  to 
limit  current  inrush  to  a  36 
uF  bank  of  filler  condensers 
operating  at  6500  V  dc. 

The  values  listed  under 
Fig,  2(b)  represent  a  compro- 
mise. Other  R-C  values  may 
be  used,  but  they  will  alter 
the  time  constant.  » 
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L.  Van  Hmveln  WA0NUX 
P.O.  Box  70 
Springfield  SO  57062 


No-Wire  Antenna  Switch 


-  -  a  clever  remote  system 


It  seems  we  are  living  in  a 
period  of  shortages  and,  in 
case  you  hadn't  noticed,  we 
hams  seem  to  be  facing 
another  shortage,  thai  of 
coaxial  cable.  I  don't  know 
exactly  what  has  caused  this 
shortage  but  I  do  know  that 
coax  is  getting  tougher  to  get. 
This  article  describes  a 
remote  switch  that  can  result 
in  a  substantial  savings  in 
coax  and  may  simplify 
multiple  antenna  systems. 

Originally  I  came  up  with 
this  idea  to  feed  a  tri-band 
quad.  Now,  the  quad  is  a  fine 
antenna  and  the  fact  that  it 
can  easily  handle  three  bands 
makes  it  even  better.  How- 
ever,  there  is  a  little  problem 
in  feeding  three  driven  ele- 
ments on  one  antenna. 
Neither  three  feedlines  nor  a 
matching  system  appealed  to 
me,  and  neither  did  using 
three  hundred  feet  of  RG/8LL 
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The  result  was  a  remote 
switch  mounted  on  the  boom 
of  the  quad  with  one  feed  line 
to  the  shack  and  separate 
lines  from  the  boom  to  each 
element.  This  saved  quite  a 
bit  of  coax  but  added  a  con- 
trol line  for  the  remote 
switch.  There  had  to  be  a 
better  way. 

After  some  experimenta- 
tion, a  remote  switch  was 
perfected  that  did  not  need  a 
separate  control  line,  used  in- 
expensive relays  for  switch- 
ing, was  small  enough  to 
mount  on  the  boom  of  the 
antenna,  and  did  not  cause  a 
noticeable  increase  in  swr.  In 
order  to  eliminate  the  control 
line,  the  antenna  coax  was 
used  to  carry  de  to  the  relays 
while  also  carrying  rf  to  the 
antenna.  This  dual  use  of  a 
feedline  is  a  very  common 
practice  in  TV  antenna 
preamps  where  the  preamp  is 

CI 
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mounted  on  the  antenna.  The 
feedline  carries  power  to  the 
preamp  and  signal  back  to  the 
set. 

To  accomplish  the  neces- 
sary switching,  two  relays  are 
required.  With  both  relaxed, 
the  20  meter  element  is  con- 
nected to  the  main  feedline. 
With  one  relay  energized,  15 
meters  is  connected,  and 
when  the  other  relay  ener- 
gizes, 10  meters  is  connected. 
To  make  independent  selec- 
tion of  the  relays  possible, 
steering  diodes  are  used  in 
series  with  each  relay.  Then 
by  simply  reversing  the 
polarity  d1  the  control  volt- 
age, either  relay  may  be  ener- 
gized. 

Remote  control  is  handled 
at  the  operating  position  by 
the  control  unit,  which 
houses  a  simple  power 
supply.  Referring  to  Fig.  V,  rf 
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Fig.  /.  Contra/  unit. 


is  fed  into  the  control  unit  at 
J1,  passes  through  CI,  and 
comes  out  at  J  2.  RFC1  is 
used  to  prevent  rf  from  enter- 
ing the  power  supply  while 
allowing  the  dc  voltage  to  be 
applied  to  the  rf  line. 
Capacitor  C1  blocks  the  dc 
horn  getting  back  into  the 
transceiver  or  linear.  Switch 
SI  is  a  center-off  slide  switch 
and  is  used  to  provide  either  a 
positive  or  negative  voltage  to 
the  rf  line. 

At  the  remote  switch  end 
of  the  system,  the  rf  passes 
through  C2,  through  the  con- 
tacts of  relays  K1  and  K2, 
and  out  to  the  appropriate 
antenna.  If  no  control  voltage 
is  applied  to  the  line,  rf  will 
be  fed  out  to  )4-  If  a  positive 
voltage  is  applied  at  the  con- 
trol unit,  relay  Kl  will 
energize  and  rf  energy  will  be 
fed  out  to  )6.  If  a  negative 
voltage  is  applied,  relay  K2 
will  energize  and  the  rf  will 
be  switched  to  J5. 

In  constructing  this 
project,  it  is  necessary  to  use 
high  quality  relays  for  Kl  and 
K2.  Since  they  will  probably 
be  mounted  up  on  the  tower 
or  even  on  the  boom  of  an 
antenna,  they  must  be 
reliable.  The  relays  used  here 
were  surplus  types  of  the 
hermetically  sealed  variety 
and  had  24  volt  coils.  Keep  in 
mind  that,  if  you  are  using 
long  runs  of  coax,  there 
will  be  some  loss  of  voltage  at 
the  relays  due  to  the  dc  resi^ 
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lance  of  the  cable  and  con- 
nectors. For  this  reason  I  do 
not  recommend  using  relays 
with  less  than  12  volt  coils. 
For  example,  the  24  volt 
unit*  I  used  draw  very  little 
current  and  thus  cause  very 
little  voluge  drop  to  occur  in 
the  line.  Also,  the  capacitors 
used  at  CI  and  C2  should  be 
capable  of  handling  the  rf 
power  you  plan  to  use.  At  the 
200  Watt  PEP  level,  I  have 
found  high  quality  disc 
ceramics  satisfactory,  but  at 
higher  power  levels  I  recom- 
mend using  transmitting  type 
capacitors. 

The  power  supply  com- 
ponents are  not  specified 
because  they  will  depend 
upon  the  relays  used. 
Typically,  a  filament  trans- 
former and  1  A  diodes  should 
be  satisfactory,  Use  enough 
capacitance  in  the  power 
supply  to  keep  the  relays 
from  chattering. 

The  remote  end  of  the 
system  should  be  built  into  a 
watertight    container    having 


appropriate  mounting  hard- 
ware to  attach  it  to  your 
tower  or  wherever  you  plan 
to  locate  the  unit.  Use  coaxial 
cable  to  connect  between  the 
jacks  and  the  relays,  and  any- 
where the  rf  path  is  more 
than  1  lA  inches.  This  should 
result  in  a  system  with  almost 
no  reactance  to  cause  high 
swr,  Although  I  could  not 
measure  insertion  loss  on  my 
unit,  it  appears  to  be  very 
luw.  Below  30  MHz,  I  cannot 
tell  any  difference  on  my  swr 
indicator  when  using  the 
switch  or  connecting  directly 
to  my  dummy  load.  At  2 
meters  it  results  in  about 
L5:l  indicated  swr.  Since  I 
only  use  it  on  HF,  the  swr  is 
no  problem. 

This  system  of  remote 
control  has  many  possibilities 
other  than  those  mentioned 
here.  For  example,  if  you 
only  need  it  for  two 
antennas,  use  only  one  relay. 
Perhaps  with  a  little  work  this 
system  could  be  used  to 
switch  the  pattern  on  a  set  of 
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phased  verticals  or  wire 
antennas.  All  you  have  to 
remember  in  expanding  upon 
this  system  is  that  the  capaci- 
tors block  dc  and  look  like  a 
short  to  rf,  while  the  rf 
chokes  pass  dc  and  block  if.  I 
have  used  this  method  in  con- 
junction with  a  standard  rf 
switch  to  work  up  a  five-band 
antenna  switch  using  three 
feed  lines.  Separate  lines  were 
used   for   80  and  40  meteib 


Fig,  2,  Remote  switch, 

since  these  antennas  were  not 
located  near  each  Other,  while 
20,  15  and  10  meters  used  a 
single  line.  The  saving  in  coax 
has  been  more  than  enough 
to  offset  the  cost  of  building 
the  switch,  and  not  having 
the  extra  coax  lines  running 
into  the  shack  ha*  helped  to 
clean  up  my  operating  area.  I 
think  you  too  will  find  this  a 
useful  and  money-saving  addi- 
tion to  your  shack.  ■ 
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Bill  Schmidt  WBBVQD 
734  N.  tlth  St. 
Mkmisburg  OH  4S342 

Boh  Shatzuck  WBSMHG/3 
Box  203Af  Route  1 
Gitlett  PA  16925 


The  Beeper 


-  -  NASA -type  beeping 


F 


or  some  time  now,  we 
have  considered  using 
the  M  begin/end"  beep  which 
NASA  traditionally  uses  for 
all  voice  space  communica- 
tions* Its  potential  use  in 
amateur  radio,  whether  on 
the  low  bands,  the  two  meter 
repeater  band,  or,  for  that 
matter,  any  phone  band, 
seemed  obvious.  Perhaps  the 
main  concern  with  high  noise 
QSOs,  be  it  QRM,  QRN,  or 
simple  wind  noise  when 
mobile,  is  trying  to  identify 
when  the  mike  on  the  other 
end  has  been  keyed  or 
dropped.  A  device  similar  to 
this  one  has  been  incor- 
porated into  some  repeaters, 
but  usually  only  as  an  "out1* 
indicator. 

The  specifications  we 
desired  for  such  a  device  were 
clear.  It  would: 

1.  Automatically 
initiate  a  beep  when  the 
mike  is  keyed  either  on 
or  off. 

2.  Produce  a  differ- 
ent frequency  beep  for 
each  status.  We  pre- 
ferred to  use  a  high 
tone  going  in  and  a  low 
tone  coming  out, 

3.  Produce  the  tone 
for  only  about  one  half 
of  a  second  and  hold 
the  transmitter  in  while 


it  was  being  produced 
in  the  "out"  state. 

4.  Be  totally  solid 
state  with  no  use  of 
relays  or  electro- 
mechanical devices. 

5.  Be  inexpensive 
and  easy  to  build,  with 
readily  available  parts, 
The     final     version     was 

designed   specifically   for  the 
Kenwood  TS-520  transceiver, 


but  a  relay  option  was  added 
to  allow  use  with  any  trans- 
ceiver or  transmitter.  The 
unit  operates  conveniently 
from  a  6  V  dc  power  cord 
used  for  calculators,  tape  re- 
corders,  etc.  In  this  sense,  no 
power  supply  was  needed. 
The  power  cord  we  used  was 
bought  from  a  clearance 
supply  of  calculator  power 
cords,  for  which  there  was  no 


longer  a  calculator  made. 
They  are  available  new  for 
about  $4,99,  but  most  sur- 
plus houses  have  them  for 
half  that.  We  found  that  a 
few  power  cords  we  tried 
would  not  work  properly, 
causing  the  unit  to  switch 
back  and  forth  between 
tones.  This  was  traced  to  a 
poorly  regulated  supply, 
which    caused    the    unit    to 
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switch  on  and  off.  The  unit, 
of  course,  works  fine  on  bat- 
teries, so  this  method  can  be 
considered  for  portable  oper- 
ation. Also,  our  final  version 
incorporated  a  speaker  so 
that  the  operator  could  be 
assured  that  the  unit  was 
functioning  properly.  This 
audio  feedback  adds  less  than 
$1.00  to  the  cost,  and  can  be 
disregarded  if  not.  desired. 
(However,  this  option  is  an 
attention-getter,)  Finally,  the 
beeper  does  not  interfere 
with  normal  transceiver  oper- 
ation when  turned  off.  No 
disconnection  need  be  made 
at  any  time. 

Basically,  the  "NASA 
Type  Beeper"  uses  a  555  IC 
as  a  tone  generator  because  of 
its  ability  to  directly  drive  a 
speaker,  be  turned  on  and  off 
by  a  TTL  control  signal,  and 
vary  the  frequency  of  the 
tone  by  using  the  "modulator 
input1'  pin.  A  7404  hex  in- 
verter provides  buffering 
functions  and  a  mo nos table 
multivibrator  with  a  one  half 
second  time  duration.  In- 
verter sections  A,  B,  and  C 
form  the  monostable  multivi- 
brator. When  depressed,  the 
PTT  microphone  switch 
supplies  a  ground  through 
isolation  diode  Dl  to  inverter 
section  E.  Its  output  goes 
high,  sending  a  positive  pulse 
through  capacitor  C2  and 
causing  inverter  F*s  output  to 
go  low*  This  sends  a  negative 
pulse  through  capacitor  C3, 
Capacitors  C2  and  C3  are 
connected  together  and  drive 
inverter  A,  the  first  stage  of 
the  monostable  timer.  It 
would  appear  that  the 
opposing  pulses  through  C2 
and  C3  would  cancel,  but  the 
output  stage  of  each  inverter 
section  is  far  better  able  to 
produce  negative  pulses  than 
positive  ones.  A  good  scope 
shows  a  healthy  negative 
pulse  at  the  input  to  inverter 
A  whenever  the  mike  button 
is  closed  or  opened.  Thus  the 
one  half  second  time  period  is 
initiated  at  the  beginning  and 
end  of  each  transmission. 
During  this  time  period,  the 
output  of  inverter  D  goes 
high,  enabling  the  555  timer 
and  turning  on  transistor  01, 


which  is  used  to  hold  the 
transmitter  on  during  the 
"out"  status.  The  transmitter 
thereby  "waits"  for  the 
"out1*  beep,  even  though  the 
PTT  switch  has  been  turned 
off.  The  "modulation"  pin  of 
the  555  is  connected  through 
resistor  R4  to  the  output  of 
inverter  E,  so  that,  depending 
on  whether  the  PTT  switch  is 
open  or  closed,  a  different 
frequency  tone  is  produced. 
The  tone  is  fed  into  the  high 


impedance  mike  line  through 
trimmer  R9  and  resistor  RIO. 
RIO  should  be  a  10k  for  a 
low  impedance  microphone. 
The  trimmer  allows  the  tones* 
level  to  be  controlled. 

If  the  transmitter  you  con- 
struct this  unit  for  requires 
the  completion  of  a  voltage 
higher  than  30  volts,  a  nega- 
tive voltage,  or  a  system  other 
than  the  grounding  of  12  V 
dc  as  in  the  Kenwood 
TS-520,  then  the  relay  option 


should  be  used.  The  relay 
should  operate  on  6  volts  at 
low  current  to  reduce  power 
consumption.  Radio  Shack 
offers  an  SPST  6  volt  low 
current  relay  that  is  ideal  (see 
Parts  List). 

Construction  hints:  The 
unit  fits  most  conveniently  in 
a  6"  by  4"  by  T*  minibox, 
which  allows  extra  room 
should  you  want  to  incor- 
porate the  relay.  Point-to- 
point  wiring  was  used  on  our 
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the  beeper  on  leave*  quite  a 
void  now  and  something  just 
seems  missing.  Happy  beep- 
ing! ■ 

Pans  List 


unit,  as  it  seemed  less  bother 
than  making  a  printed  circuit 
board.  The  ICs  were  mounted 
in  sockets  to  allow  quicker 
servicing  or  troubleshooting, 
but  this  is  an  "extra"  and  the 
IQ  could  be  soldered  into  the 
circuit.  One  single  stand-off 
was  positioned  in  the  center 
of  the  board,  using  a  single 
screw  and  a  few  nuts.  All 
interfacing  connections  were 
placed  at  the  rear  for  cos- 
metic reasons  and  only  the 
power  switch  was  placed  on 
the  front  paneL  A  few  holes 
were  drilled  in  the  bottom  of 
the  case  and  a  small  8  Ohm 
speaker  was  epoxied  to  the 
cjse.  One  note  of  caution: 
Shielded  cable  should  be  used 
between  the  transceiver  and 
the  beeper  to  prevent  rf 
pickup. 


Alter  continual  use  of  the 
unit  for  a  month  or  so,  we 
found  the  beeper  to  be  a 
novel  and  useful  addition  to 
the     station.     We     have    ex- 


perienced no  confusion  in 
QRM  situations  as  to  when 
we  have  switched  back  to  the 
other  station.  In  fact,  oper- 
ating the  transceiver  without 


R1 

2.2k 

R2 

470  Ohm 

R3 

1k 

R4 

680  Ohm 

R5 

10k 

R6 

100k 

R7 

Ik 

R8 

100  Ohm 

R9 

2.2k  trimmer 

R10 

150k 

U1 

7404  hex  inverter 

U2 

555  timer 

CI 

.001 

C2 

.01 

C3 

.01 

C4 

25  uF 

C5 

.001 

C6 

25  uF 

C7 

1  mF 

C8 

.01 

C9 

.001 

CIO 

100  uF  @15  V 

01 

General  purpose  NPN 

m. 

D2  -  General  purpose  silicon 

diodes 

Rda 

V    (optional!    —  Radio  Shack 

275-004 

Miscellaneous:  SPST  switch,  con- 

nectors,   shielded     cable,    power 

cord,  speaker,  minr~box 

M.C       »    Q 


■hotter 

^tSUlTTEn 

:■:<■>-?■■- 


+  6 


TQP  Vlt*  Or  1C*5 


r- 


Fig.  Z  Pin  diagram. 
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SOLID 
STATE 
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BILLET 


P.  Ch  BOX  19442  E 
DALLAS,  TEXAS  76219 
(214)  823-3240 


S 


Tnnnmnr 


KIT  AT  A  FRACTION 


*  NO  COO's 

•  SEND  CHECK  or  M.O. 

*  BANKAMERlCARDOR  M,C.# 

•  ADD  5%  FOR  FIRST  CLASS 


FOREIGN  ORDERS  ADD  10% 
(20%  FOR  AIRMAIL) 
TEXAS  RESIDENTS  ADD  5% 
SALES  TAX 


El 

$9.95 


TTHTTrrnrrmmnnf 

BUILD  A  COMPLETE  GDI  IGNITION 

OF  THE  COST  OF  OTHER  UNITS.  A  special  buy  aflowsus  to 

sell  the  complete  kit  at  this  low  price !   Up  to  40,000  volts  from 

your    present    ignition    without    changing    the    coil.      Simple 

connections. 

INCLUDES:     Special  toroid  transformer 

Drilled  and  Plated  board 

Complete  instructions 

AM  resistors  and  caps 

At  I  semiconductors 
(Does  not  include  heatsink  or  case.)    For  12V  negative  ground 

systems. 

rrorirmriTTinTTTTTTirr^^ 

PS-01  POWER  SUPPLY  KIT 
IMAGINE!      A   power  supply   with   a  well   filtered,   regulated 
output  in  three  voltages.   The  PS  01 A  has  quality  IC  regulators, 
semiconductors  and  components.     The  transformer  is  custom 
designed  and  well  made.   Features  IQrnv  load  regulation. 

YOU  GET: 
Drilled  and  Plated  board 
Complete  kit  of  components 
Hfiatsinks  +5V@1.5A 

Complete  Instructions  _+i5V  @  200 MA 

NOTE:  +5   and   t12VDC   supply    is   available  at  same 

price,  Order  PS-01/B. 


-    ADD  60c  FOR  HANDLING  ON  ORDERS  UNDER  S10.00 

HTnnnrTTnnrrrTTnrTTTTTnnn^^ 


MASSA 

AIR  ULTRASONIC 

TRANSDUCER 

TR-89 


i 


$14.95 


MK-03 


AIRCRAFT/MOBILE 
CLOCK  TIMER  KIT 


23KHZ 

BUILD  YOUR  OWN 
ULTRASONIC  MOTION 
DETECTOR  FOR  USE 
IN  INTRUSION  DE- 
TECTORS, DOOR  OP- 
ENERS, OBJECT 
COUNTERS,  ETC.  WE 
INCLUDE  COMPLETE 
SPECS  AND  RECOM- 
MENDED CIRCUITS. 

4/9,00 


TE-01  $12.00 

TOUCHTOIME 
ENCODER    KIT 

SINGLE    IC   GENERATES   THE   STAN- 
DARD  16  TONE  PAtRS  FOR  TOUCH- 
TONE     DIALING,         KIT     FEATURES: 
Small  Size  (1.5x2.25") 
NO  Tuning  Required 
PTT  Circuit  has  built-in  1  second  delay 
Law  Level  output  is  adjustable 
Audio  output  circuit  for  tone  monitoring 
or  acoustic  coupling 
Kit  includes  all  parts 
Plug  compattblewith  DJGITRAN® 
KEYBOARDS 
Complete  with  PC  Board 

Same  as  above  but  less  Audio  output 
and  PTT  circuit.  Smaller  size  permits 
use  with  hand jtalkies.      $10.00         TE— 02 


A   FULL   6  DIGIT   LED   READOUT  CLOCK   THAT  GIVES  24  HOUR 
(ZULU)  REALTIME   AND  ELAPSED  TIME  IN  SECONDS,  MINUTES  AND 
HOURS  UP  TO  24  HOURS,   READOUTS  CAN  BE  TURNED  OFF  OR  DIMMED 
PC  BOARDS  ARE  SMALL  TO  FIT  INSIDE  A  STANDARD  INSTRUMENT  CASE 

B»M  Dia.)  FEATURES: 

.3"  LED  Readouts  Real  Time  (24  hr.) 

Special  Noise  Filter  Efapsed  Time 


MOBILE  CLOCK  KIT 

COMPLETE 


$26.95 


Quality  plated  boards 


2MOSChips        12V    NEGGND 


KIT  IS  SUPPLIED  WITHOUT  SWITCHES  OR  CASE 


WITH  PRE-PUNCHED  CUSTOM  CASE  AND 
BRACKET.  CASE  IS  HEAVY  GAUGE  ALUM- 
A  BLACK  WRINKLE  FINISH  TOP  AND  WHITE 


MOUNTING 

INUM   WITH 

FRONT. 

12  HOUR  FORMAT  ONLY. 

CLOCK  HAS  ALARM  CAPABILITY  (extra  parts  needed) 


ULTRASONIC  SENDER -RECEIVER  KIT 

A  ipecial  buy  on  a  high  quality  ultrasonic  transducer  allows  us  to  offer 
this  kit  at  a  sup#r  price  -  but  hurry,  quantities  are  limited!  You  can 
build  intrusion  alarms,  motion  detectors,  remote  control s,  echo  ranging 
or  liquid  level  measurement  equipment.  We  supply  the  baste  transmitter 
arcd  receiver  electronics  including  a  drilled  and  pFated  PC  board.  The  units 
work  at  23KHZ  with  a  range  of  20  ft.  and  can  be  positioned  opposite 
each  other  or  side-hy-side  and  bounced  off  a  solid  surface.  The  output 
will  sink  up  to  300rna  to  drive  a  relay r  alarm  circuit,  etc. 
ORDER  US-01  $19,95 


zx, 


YirrraTrrTnnnnnroxYTTroTr^^ 


WW  ALArM  KiT 


A  pi-arcing  ID  WATTS  uf  dual  tone  i>oise  thai 
can't  ba  ignarud.  Perfect  fof  burgfer  alarms,  warning  da-wictre,  or  to  call  your  kids 
home  for  supper  I  Complete  with  PC  Board.  Loss  speaker  Or  switch.  Requires  6  to 
15VDC.  S2,50  COMPLETE 


1  HV  TOROID  POT 
CORE  COILS 

ULTRA  STABLE 

FOR  LOW 

FREQUENCY 
OSCILLATORS, 

FILTERS,  etc. 


25.00 


COMPLETE! 


ym 


MK-04 


;x 


*  6  DIGIT  LED 

*  .4"  READOUT 

*  TIMEBASE  INCLUDED 


r 


of 


Ppmr5-]rTy^nnnnr^^ 


METAL  PROJECT  CASES 
CASES    ARE     HEAVY    GAUGE    ALUMINUM    WITH 
BAKED  WHITE  FINISH  &  BLACK  WRINKLE  TOPS. 


*< 


A 


Small : 
Medium: 

Medium: 
L^tjs: 


ABC 

2?f&"  xlW  xVA"      $1.60 
4&"k2$Tx1  7/8"     2.15 

SHADOW  FRONT 
4  13/lfi"  x  3&"  x  2"     3.50 
T'  x  4"  x  2  3/8"  4.35 


GUARANTEED! 


\ 


Vs 


\ 


RETESTED 

UNMARKED 

FUNCTIONAL 

DEVICES 


POSITIVE  REGULATOR   500ma 
VARIABLE  FROM  3  to  30  VDC 

7560  -  50c 
NEG.    REGULATOR    (same   as   7560   btit   for 
negative)  7563  -  40c 

DUAL  REGULATORS  +/--  SQQma 

7568  -  69c 


TBTTYinrftTynrTTnrTOTrrrBT^ 


AUDIBLE 
CONTINUITY  TESTER 

Code  Practice  Oscillator 
Continuity  Checker 
Transistor,  diode  or  LED  checker 
Tone  varies  with  resistance 


$1.95 


(kit) 


MEASURE  CONTINUITY  &  RESISTANCE  TO  2K 
TEST    LED's,    DIODES,    AND    TRANSISTORS.    LESS 
SPEAKER, 


Re< 


Luires  3  to  6  volt  batteries  (not  included]  _ 
TnnroTTirifYVi~oVoVB~oTTFinr^^ 


jHQNE  ORDERS  ACCEPTED  ON  BAC  OR  MC  CARDS 
ALL  COMPONENTS  AND  KITS  GUARANTEED. 


48  HOUR  FAST  SERVICE 


CATALOG  INCLUDED  WITH  EACH  ORDER,  OR  SEND  A  STAMP 
ORDERS  OVER  $60.00  TAKE  10%  DISCOUNT 


James  R.  Barneu  W6GUU 
229  5.  Henrietta  Ave. 
Newbury  Park  CA  91S2Q 


Ham 
Phone  Answering  Service 


-  -  leave  messages 


T 


he  advantage  of  crystal-     systems  lor  dependable  short      known     to     many     amateur     especially  true  on  two  meter 
controlled     transceiver      range      communications     is      radio     operators.     This     is     FM  where  many  amateurs  use 


+  5V 


Fig,  L  Tone  decoder.  It  is  good  practice  to  bypass  all  Vcc  pins  on  all  chips  with  a  *  /  uF  capacitor.  The  5  volt  power  supply 
should  be  regulated  to  ±SrnV  ripple, 
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+5V 


W 


TO  TAPE 

RECORDER 
CIRCUIT 


BUZZ 


H 


M 


this  capability  to  communi- 
cate from  car  La  house.  Many 
of  us  OMs  have  pursuaded 
our  XYLs  to  gel  their  ama- 
teur radio  licenses  so  we  can 
talk  to  them  from  car  to 
house.  But  with  all  the 
brilliant  technology  of  our 
beautifully  hum  an -engineered 
turnkey  transceivers,  there 
has  been  one  big  problem.  The 
XYL  won'i  turn  on  the 
receiver  because  of  all  "that 
horrible  clicking  and  chatter 
from  other  stations." 

The  amateur  radio  tele- 
phone answering  service  and  a 
touchtone  pad  solve  I  his 
problem.  It  works  like  this: 
You're  in  the  car  and 
press  up  the  XYL's  ca 
letters,  a  buzzer  goes  off  in 
the  house  and  she  then  lurns 
on  the  speaker  of  the  trans- 


f  ig.  3.  LED  number  decoder.  This  ban  optional  circuit 


LEO    NUMBER 
DECODER 
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120  VAC 


FROM 

DIGITAL        v 
SEQUENCE  r 
DECODER 


2  MINUTE 
TIMER 


RELAY 


I  I 


Fig.  4.  Tape  recorder  circuit.  Note:  Depress  record  button  on  the  cassette  player. 


ceiver  and  the  QSO  begins.  If 
she  missed  the  call  she  will 
sec  a  light  indicating  missed 
call  and  she  can  then  play 
back  a  cassette  recording  of 
what  was  said  on  the  channel. 

Functional  Description 

Fig.  1  shows  the  tono 
coming  off  ihe  transceiver 
speaker  where  they  are  con- 
verted to  12  digital  logic 
outputs.  For  example,  if  the 
-2  touch  tone  pad  button  is 
depressed,  the  #2  line  out  ol 
the  tone  decoder  outputs  2,5 
volts  (a  TTL  logic  one).  All  of 
the  remaining  1  1  lines  are  A 
volts  (a  TTL  logic  zero).  As 
the    tones  are   decoded  in  a 


precise  order,  in  this  case 
WA6HMY,  which  is  926469, 
the  digital  sequence  decoder 
outputs  a  relay  closure  which 
activates  the  bu//er  for  five 
seconds.  When  the  buzzer 
Stops,  the  missed  call  light 
comes  on,  which  can  be 
turned  oil  with  the  reset 
switch  in  case  other  calls 
come  in.  It  the  reset  switch  is 
not  pushed,  then  15  seconds 
after  the  buzzer  stops  the 
tape  recorder  records  what  is 
being  said  on  the  channel  for 
two  minutes. 

As  the  tones  come  in,  the 
LED  indicator  will  display 
what  numbers  are  being  senL 


This   is  handy   for  checking 
out  touch  tone  pads. 


Circuit  Description 

The  tone  decoder  circuit  is 
taken  from  the  Signetics 
application  notes  on  phase 
locked  loops.  The  values  of 
the  resistors  and  capacitors 
were  calculated  with  my  junk 
box  in  mind.  The  only  critical 
component  is  the  *25  uF 
capacitor  used.  It  should  be 
made  with  mica  or  polysty- 
rene or  of  equally  tempera- 
ture-stable material.  This 
circuit  should  be  tuned  up 
using  an  audio  generator  and 
a  frequency  counter-  Put  the 


counter  on  pin  5  and  tune  the 
left  pot  so  that  pin  8  pulls 
down  to  .4  volts  when  the 
counter  reads  the  correct  fre- 
quency as  you  adjust  the 
audio  generator,  Tune  the 
right  put  to  get  a  4%  band- 
width. There  is  interaction 
between  pots,  so  it  requires 
some  tuning  back  and  forth. 
Each  of  the  seven  phase 
locked  loop  integrated 
circuits  are  tuned  to  the 
proper  frequency  in  this 
manner, 

The  digital  sequence 
decoder,  LED  number 
decoder  and  the  tape  recorder 
circuit  require  no  special  care 
and  feeding,  One  can  program 
the  sequence  decoder  for  any 
callsign  or  name  or  number 
sequence  up  to  six  digits. 

I  and  several  other  hams  in 
this  area  have  built  and  used 
this  amateur  telephone 
answering  system.  It  has 
made  more  efficient  use  of 
the  populated  channels  and 
allowed     annoyancc-frce     24 

hour     monitoring.  ■ 


For  your  EBC- J 44  Jr. 
send  $529.95 .  .  * 
Welt  pay  the 

shipping 


The  intimate 

in  Versatility 


AVAILABLE  NOW  FOR  ONLY  $529.95 


Need  to  be  convinced? 

Write;     15  River  Street 

New  Rochelle  NY   10801 
(914)  235-9400 


Only  the  EBC  144  Jr  has: 

9(L  All  repeater  offsets 

jjc  More  than  20  Watts  ofrf 

^c  Better  than  .35  uV  sensitivity 

4c  Dynamic  microphone 

jjc  Full  coverage  143*5  to  1 48  J  MHz 

5|c  Two  frequency  monitoring 

if  More  than  4  Watts  of  audio 

sfc  Lighted  front  [xinet 

^c  Selectivity    with    10  poles  of  crystal 
filtering 


emergency 
beacon  corp. 

(A  Public  Corporation) 


^^^^■p^ 
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SLEP 


ELECTRONICS 


CUSHCRAFT 

A14?^l  BEAM  4EL  146  148MH2    ... 

A147-11  BEAM  11EL  146  14SMHZ 
A147-20T  BEAM  TWIST  20EL  144-14 

MHZ 

A147  22  BEAM  22EL  146-148MHZ    . 
ARX-2  RINGO  RANGER  135  170 

MHZ 

ARX  220  RINGO  RANGER  220-225 

MHZ 

ARX  450  RINGO  RANGER  435  450 

MHZ 

A220^7  BEAM  7EL  220  225MHZ    .  .  , 
A220-11  BEAM  1  1  E  L  220-225MHZ 

A449  1  I    BEAM  1  1  EL  449MHZ 

AFM  4  D  FOUR  POLE  144  148 MHZ 

AR-6  RINGO  50  54MHZ 

CR-1   RINGO  CITIZEN  BAND 

A50-5  6  METER  5EL  BEAM 

A144-10T  OSCAR  145,9  BEAM  10EL 
A144  20T  OSCAR  145.9  BEAM  20EL 

A147  MB  MOUNTING  BOOM 

A432-20T  BEAM  432  20EL - 


SI  5,95 
24.95 
7 

.4  7.50 
.  69,50 

.  28.50 

.  28.50 

.  28.50 

.18.95 

,  22,95 

.  21.95 

.  53,50 

.  24.50 

2B.50 

.  39  50 

3250 

47.50 

.  13.95 

-45  00 


HY-GAIN 

14A  VQ/WB  VERTICAL  10  THRU  40 

METERS    i  .  i  ■■*.*•»■»■  ■  + ,  f  d/.uu 

18  AVT/WB  -  VERTICAL  10  THRU  80 

METERS 97,00 

18HT  HY  TOWER  10THRU  80 

METERS    .  .  .  . . 259.95 

TH3JR  10/15/20  BEAM  750W  PEP  .  .  144.50 

203BA  3EL  20M  BEAM  2KW       149.95 

TH3MK3  10/15/20  BEAM  2KW,  3EL    199.95 
TH6DXX      SUPER      THUNDERBIRD      6E  L 

10/15/20  BEAM 239  9  5 

204BA  4EL  20  METER  BEAM    179.95 

402BA  2EL  40  METER  BEAM    .....  199.95 
244  HV  QUAD,  2EL  QUAD  10/15/20 

METER 219/95 

2  BDO  TRAP  DOUBLET  40  AND  BO 
METER  49.95 

270  MOBILE    2  METER  6DB  GAIN  FIBER 

GLASS  2  METER 39.95 

MODEL  28  TWO  METER  SEL  YAGl 

BEAM     . 37.00 

269       RUBBER       DUCKJE       PORTABLE 
ANTENNA  2  METER  5/16  X  32  BASE  ,  7.00 

274  RUBBER       DUCKIE       PORTABLE 
ANTENNA  2  METER  SNG  BASE    .  .  .  a  .  9.00 

275  RUBBER      DUCKIE     PORTABLE     AN 
TENNA  2  METER  PL  259  BASE 7.00 

CI  CENTER  INSULATOR  FOR 

DOUBLET    ..     ^  ...............  .  5.95 

El   END  INSULATOR  FOR  DOUBLET 

r  r\  I  T~i       ..,.-.,-  ..-..*»«* 1    .    J.J3 

14RMQ  ROOF  MOUNT  KIT  14AVQ.  18AVT 
VERTICAL    . 24.95 

271  BASE       STATION       MOUNTING 

BRACKET  FOR  270 4r95 

BN  86  FERRITE  BALUN  10  THRU  80 
METERS     15.95 


LARSEN  ANTENNAS 

JM150  WITH  MM/LM  MAGNETIC  MOUNT 
2  METER  FM  ANTENNA  58  LOADED 
144  174  MHZ  WITH  RG  58/U  COAX  .37.00 
JM150  WITH  GC/LM  GUTTER  CLAMP 
MOUNT,  2  METER  FM  5/8  LOADED 
144  174MH2  WITH  RG  58/U  COAX  .  .  37,00 


NUNI  PRODUCTS 

HQ1  HYBRID  QUAO,  ELEMENT  LENGTH 
11  FTTf  BOOM  4ft  FT,,  TURNING  RADIUS 
6'2"  WT.  15  LBS  -  BANDS  6,  lO.  15  &  20 
METERS,  1200  PEP  F/B  RATIO  12  TO 
17DB,  52  OHM     ,  .  109.50 


MOSLEY 

CL33      CLASSIC      BEAM      3EL      10/15/20 

METER  1  KW 224.00 

TA  33    JR     3EL     BEAM     10/15/20    METERS 

300  WATTS 145.00 

TA33  3EL  BEAM  10/15/20  1  KW    ...  193.00 
TA-40KR      CONVERSION      KIT,      ADD      40 

METER  TO  TA  33 88.50 

SWL  7   SHORTWAVE    LISTENING  DIPOLEf 

11  THRU  49  METERS ,  ,  .41.25 

Dl  2      DIPLOMAT      VERTICAL      GROUND 

PLANE  2  METERS 30,00 

62SC  WALL  THRU  &  COAX  OUTLET  .  7.50 
C2PK  -  WALL  PLATE  WITH  DUAL  COAX 

\J  *wJ     I     ^h  W    I    ^J         ■  ■  *     9    *  ■  *    *     m     r    *    m    m     *     m     b-    a      •■    *     *  -       I    ^J  *  «-J  *J 

CRS  PK      WALL      PLATE      WITH      SINGLE 
COAX  AND  8  WIRE   ROTO  R  OUT  LET  1  2.00 


NEWTRONICS 

4BTV  VERTICAL  10-40  METER       ,  .  .  79.95 
RM  75  ADD  ON  75  METER  RESONA- 
TOR       16.95 

RM  75S  ADD  ON  75  METER  SUPER 

RESONATOR 28.95 

BBLT  144   5/8   MOBILE   WITH   TRUNK    LIP 

MOUNT  143  149MHZ P  28.75 

CG  144     TWO     METER     COLINEAR     5.2DB 

GAIN  3/S"  X  24  BASE 26.7  5 

CGT  144  TWO  METER  COLINEAR  5,2DB 
GAINWITHTRUNKLIPMOUNT  ..  39.9  5 
G6-144A       REPEATER       APPROVED      6OB 

GAIN  COLINEAR 52.95 

MO  1     &4"    MAST   FOR    MOBILE    DECK    OR 

FENDER  MOUNT 15.95 

MO  2  54"  MAST  FOR  MOBILE  BUMPER 
MOUNT    ........................  15.95 

RM  10  RESONATOR  10  METER    ....  10.75 

RM  10S  SUPER  RESONATOR  10 

METER 13.95 

RM  15  RESONATOR  15  METER 11.75 

RM  IBS  SUPER  RESONATOR  15 

METER 1695 

RM  20  RESONATOR  20  METER    .  .  .  .  12.75 


RM-20S  SUPER  RESONATOR  20 

METER -  19.25 

RM-40  RESONATOR  40  METER    ....  15.95 

RM  40S  SUPER  RESONATOR  40 

METER    ,.,..... *  23.50 

RM  75  RESONATOR  75  METER    .  .  •  .  16.95 
RM755  SUPER  RESONATOR  75 

METER     28.95 

RM-SO  RESONATOR  80  METER    ....  16.95 

RM  80S  SUPER  RESONATOR .  .  28  95 

RSS-2  RESONATOR  SPRING 5-65 

QD-1  QUICK  DISCONNECT 11.75 

BM  1    BUMPER  MOUNT  STAINLESS  STEEL 

STRAP 1195 

MM   1     COWL    MOUNT    WITH    SO-239    AND 

3/8"  -  24"  BASE 6.45 

GCM-1    RAHM  GUTTER  MOUNT  3/8"  -  24" 

THREAD .  .  ,  7.50 

SSM  2  COMMERCIAL  BALL  MOUNT 

ONLY 13.50 

SSM-3    COMMERCIAL   STAINLESS    STEEL 


CDR  ROTORS 

HAM  II  ROTOR  WITH  CONTROL    .  .  139.50 
CD  44  ROTOR  WITH  CONTROL    .  .  .  119.50 

ROTOR  CABLE  8  CONDUCTOR  2/18.6/22 

GAGE     ,,.,,....  . 16  FT. 

RG-8/U      LOW      LOSS     FOAM     COLUMBIA 
SUPERFLEX    COAX    WITH    PL  259    EACH 
END    50  FEET  12  50 

100  FEET     ...-....*,.  .......  2300 

ANTENNA  WIRE  #17  BARE  COPPERWELD 

STRANDED  7/25  100  FEET 3,60 

PL  259  COAX  CONNECTORS .60 

RG-8/U     LOW     LOSS     COLUMBIA     SUPER 

FLEX  CABLE  500FT  REEL 120.00 

RG  58/U     LOW     LOSS     FOAM     COLUMBIA 
SUPERFLEX   WITH    PL  259  EACH  END,  50 

FEET 7  00 

TOO  FEET     12:00 


BARKER  8c  WILLIAMSON 

MODEL  3002W  UNIVERSAL  HYBRID 
COUPLER  PHONE  PATCH  WITH  BUILT  IN 
COMPREAMP.  THE  BEST  OF  PHONE 

PATCHES 125.00 

MODEL  375  PROTAX  ANTENNA  SWITCH 
WITH  AUTOMATIC  GROUNDING,  6  POSI- 
TION REAR  MOUNTED  SO  239  ....18.95 
MODEL  376  SAME  AS  ABOVE  ONLY  5 
POSITION  SIDE  MOUNTED  SO  239  .  18.95 
CC-50       DJPOLE       ANTENNA      CENTER, 

WEATHER  PROOFED 7.50 

MODEL       377       ANTENNA       COAXIAL 
CHANGEOVER     RELAY,     DC    TO    150MHZ 
115V/60HZ.    SWITCHES   ANTENNA    FROM 
TRANSMIT  TO  RECEIVE,  SO  239 
CONNECTORS 16.50 


P.O.  BOX  100,  HWY,  441,  DEFT  73.  OTTO,  NORTH  CAROLINA  28763 


WE  PAY  SHIPPING  VIA  UPS.  OR  BEST 
WAY  ON  ALL  ADVERTISED  ITEMS; 
TRADES  TAKEN  ON  NEW  EQUIPMENT. 
WRITE  FOR  SPECIAL  PACKAGE  PRICE 
ON  COMPLETE  STATIONS.  SATJSFAC- 
TION  GUARANTEED,  WE  ACCEPT 
MASTER  CHARGE.  N.C.  RESIDENTS  ADD 
4%  SALES  TAX.  PHONE  BILL  SLEP 
7045247519  MONDAY  THRU  FRIDAY 
8:30    6  00  PM. 


Recently  there  has  been  a 
lot  of  loose  talk  about 
making  a  greater  effort  to 
recruit  a  new  wave  of  radio 
amateurs  from  the  CB  ranks. 
Fraternal  welcome  is  a  nice 
ideaf  and  if  there  are  other 
motives^  self-interest  needs  no 
defense.  But  candor  is 
Important  too,  and  has 
anyone  mentioned  the 
hazards  of  hamming?  Let's  be 
decent  about  this;  \ve  are 
dealing  with  innocents, 

When  you  think  of  all 
the     el  even     meter 
grotmdplanes  sprouted  among 
the  thickets  of  TV  Yagis  and 
visualize  a  CB  migration  to 
the  ham  bands,  TV  I  comes 
first  lo  mind,  but  in  fact  it  is 
a  routinely  soluble  problem 
already     competently     dealt 
with     in    countless    articles. 
There     are     subtler     perils, 
seldom  referred  to,  lying  in 
wait  for  the  artless  neophyte. 
One    type    of    trouble   is 
invited     simply     by     the 
switching     of     roles,     the 
assumption  of  a  new  identity 
in    the    public    mind.    It    is 
commonly   thought  that  the 
CB  operator  is  a  social  activist 
seeking     conviviality     and 
opportunities     to     lend     a 
stranger  a  helping  hand,  but 
the  radio  amateur  is  seen  as 
less  comfortably  explicable 
a  kind  of  enigmatic  techni- 
cian   who    takes    mysterious 
pleasure     in     messing     with 
electrons  and  communicates 
only  with  others  of  his  arcane 
persuasion.     The     operative 
word  here  is  technician^  and 
as  used  it  means  that,  unlike 
Citizens    Banders,   he  under- 
stands,    designs,     constructs 
and    fixes    electrical    things, 
Many  people  really  do  think 
this,  and  sometimes  it  seems 
that  they  all  live  next  door. 
To     illustrate:     Your 
neighbor   knows  you  have  a 
CB  set,  but  when  the  auto- 
matic ice  cube  gadget  in  his 
refrigerator    fails,    it    doesn't 
occur   to   htm    that  because 
you  talk  to  people  on  a  radio 
you  should  have  the  privilege 
of  dealing  with  his  ice  cube 
crisis.  However,  if  he  knows 
you  are  a  ham,  the  situation 
is  very  different.  Inexplicably 


Ken  Cole  W71DF 
P.O.  Box  3 

Vashon   WA  9SQ70 


Dear  Good  Buddy 


-  -  the  perils  of  radio 


you  are  transformed  into  Mr. 
Fixit,  Savant  of  Electricity 
and,  needless  to  say,  Public 
Servant,  With  the  speed  of 
light  the  ice  cube  machine 
magically  lands  in  your  lap.  If 
you  fix  It,  your  fate  is  sealed. 
The  word  is  passed  from  cell 
to  cell,  the  failed  and  feeble 
toys  gathered  up,  and  one  by 
one  your  neighbors  knock  on 
your  door,  burdened  with 
electrical  detritus.  Some  are 
humble  and  others  are  aston- 
i  shingly  peremptory,  but 
there  is  a  depressing  uni- 
formity about  the  junk 
culture  treasures  they  entrust 
to  your  care  -  they  are  out 
of  warranty,  grimy  with  dust, 
sticky  with  the  residual 
miasma  of  short-order 
cookery,  long-parted  from 
their  proud  instruction 
manuals  and  the  plastic  cases 
are  cracked.  Most  bear 
unfamiliar  brand  names, 
anonymous  bargains  from 
discount  stores,  and  have  the 
sad  appearance  that  means 
abused  and  unwanted. 

Almost  every  other  repair 
job  will  be  a  certain  type  of 
TV  set,  heavy  and  inclined  to 
tip  over  slyly  with  the  nearly 
imperceptible  acceleration  of 
a  sleepy  drunk.  These  are 
called  "portables"  no  matter 
how  much  they  weigh,  pre- 
sumahty  because  they  aren't 
in  a  caslered  cabinet   fitted 


with  a  turntable,  a  "control 
center1'  and  two  boomy 
woofers.  All  are  series  string 
and  after  removing  the 
cracked  plastic  back,  shard  by 
shard,  you  will  find  that  the 
last  tube  you  check  will  have 
the  open  filament.  Reassem- 
bly will  require  your  wife's 
help  and  the  temporary 
application  to  the  plastic 
fragments  of  bits  of  Scotch 
tape,  Duco  cement  and 
profanity,  If  putting  things 
right  isn't  all  that  simple,  you 
can  try  to  explain  to  the 
owner  that  you  need  and 
don't  have  the  proper  scope, 
sweep  generator  and  other 
shop  gear.  The  look  you  get 
in  response  will  tell  you 
instantly  that  he  is  certain 
you  are  lying,  indifferent  to 
his  misfortune  and  too  lazy 
to  help.  This  is  the  time  to 
tell  him  what  you  should 
have  said  in  the  first  place: 
that  there  are  many  good 
citizens  in  the  business 
community  trying  to  make  a 
living  for  their  families  by 
fixing  just  such  beat-up  old 
idiot  boxes.  Say  this  politely 
and  firmly.  You'll  feel  good, 
and  in  the  silence  that  follows 
you  may  hear  your  wife 
snicker  in  the  kitchen. 

Children  are  a  smaller 
problem,  even  when  they  are 
six  foot  teenagers,  but  sooner 
or    later    every    kid   on    the 


block  will  show  up  with  a 
lifeless  ten  dollar  transistor 
squawk  box.  They  all  have 
several  and  when  one  quits  it 
is  simply  stuffed  in  a  drawer 
and  forgotten  until  word 
about  Mr.  Fixit  gets  around. 
The  battery  holder  is 
thoroughly  corroded,  the  dial 
cord  broken  and  an  invisible 
crack  in  the  circuit  board 
testifies  to  the  last  and  fatal 
tumble  from  a  skidding 
bicycle.  Fix  it  and  the  kid*s 
dad  will  appear  at  your  door 
with  a  grateful  smile  and  an 
armload  of  sick  stereo.  "How 
come  not  having  the  speakers 
connected  would  blow  the 
output  transistors?  It  didn't 
make  a  sound.'*  In  return  for 
his  grateful  smile,  you  have 
handed  him  a  mystery  and  he 
regards  you  with  suspicion. 
Do  you  explain  the  theory 
and  practical  application  of 
transistors  in  two  minutes,  or 
do  you  say,  " Please,  sir,  you 
must  just  trust  me,  for  I  am 
Mr.  Fixit?"  He  has  the 
advantage,  for  no  good  deed 
goes  unpunished,  as  the  phi- 
losophers point  out,  and  by 
doing  a  favor  for  his  son  you 
obligated  yourself  —  another 
lesson  learned?  But  you  can't 
turn  a  kid  down,  can  you? 
Well,  you  could  refuse  your 
leihnical  help  except  to  run- 
aways and  orphans.  The 
message   is   on   the  medicine 
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label:  '"Keep  out  of  reach  of 
children/' 

But  not  to  worry.  Think 
about  the  bonus  fringe 
benefits  of  having  a  ham 
ticket:  Finally  you  have  met 
all  those  fine  neighbors  you 
managed  to  avoid  for  years; 
your  troubleshooting  exper- 
tise has  been  honed  and 
polished;  you've  learned  so 
much  about  human  nature 
that  the  rising  tide  of  violent 
crime  no  longer  perplexes 
you  -  now  you  think  of  a 
screwdriver  as  a  weapon 
instead  of  a  tool.  No  more 
fretting  that  the  country  is 
flooded  with  crummy 
unfused  ac-dc  junk,  that 
behind  every  loose  plastic 
knob  is  a  metal  shaft  con- 
nected to  the  nation's  power 
grid.  You  no  longer  wonder 
how  much  assurance  is 
implied,  and  how  much 
genuine  concern  expressed, 
when  a  factory  affixes  that 
"U.L/1  stamp  or  label.  Newly 
toughened  by  exposure,  you 
understand  that  it's  a  jungle 
out  there,  and  one  for  which 
you  were  ill-prepared  by  the 
cheery  ambience  of  CB,  that 
Disneyland  of  the  air  waves. 
In  return  for  wisdom  and 
privilege  you  have  forfeited 
your  innocence,  but  what 
good  was  it  anyway? 

Once  you  have  the  free 
service  work  panhandlers 
sorted  outt  it's  a  downhill 
feeling,  and  finally  there  is 
time  to  work  some  of  that 
DX  that  tempted  you  away 
from  the  comfy  slot  on 
eleven  meters  where  nobody 
bothered  you.  Then  one 
evening  as  your  wile  answers 
the  phone,  there's  a  knock  on 
ihe  door  and  it's  a  whole  new 
game.  " Harry's  the  name,  live 
down  the  street.  The  boy  said 
you  was  a  radio  ham  and  go 
alt  over  the  world,  right? 
Thought  I'd  say  howdy  to  my 
cousin's  daughter-in-law  in 
the  Peace  Corps  in  South 
America.  Think  it's  New 
Guinea,"  Take  the  phone, 
listen  to  a  thought-gathering 
silence,  a  few  hiccups  and  a 
fuzzy  baritone:  "Say,  friend, 
you  talk  to  foreigners  on 
your  little  radio,  huh?  You 
admit     that?    Humph,    Well, 


how  about  those  people  in 
Cuba  and  Russia?  Yeah? 
Gumminl  let  you  do  that? 
How  ya  know  they're  not 
spies?  So  what  do  ya  talk  to 
them  for?"  Smile  and  hang 
up. 

Forget  the  nuts  in  the 
bleachers;  what  about  home 
plate?  The  CB  rig  took  up  a 
cubic  foot  and  cost  two 
nights  on  the  town,  but  ham 
gear  is  something  else.  The 
amateur  license  is  in  a  sense  a 
collector's  item  —  an  occult 
centripetal  force  is  focused 
by  your  call  letters  and  you 
will  find  yourself  accumu- 
lating endlessly,  if  virtuously, 
in  pursuit  of  diversity  and 
improved  performance.  It's 
also  a  license  to  experiment 
so  test  gear  is  attached, 
stacked  and  lined  up  neatly; 
surplus  circuit  boards  and 
components  overflow  desk 
drawers  and  cartons.  Discreet 
storage  under  beds  and 
behind  davenports  is  soon 
exhausted.  I  hate  to  mention 
money,  but  it  is  a  fact  that  a 
beam  can  bite  a  budget  cru- 
elly, and  a  transceiver  can 
swallow  a  I  ami  I  y  vacation 
whole.  It  was  simpler  for  the 
old-timers,  but  today  state  of 
the  art  acceleration  is 
phenomenal  and,  to  the 
devout  ham,  intoxicating. 
Thus,  "But  you've  only  had 
this  one  a  year,  dear,  and  it 
looks  just  like  new.  And  you 
were  so  pleased  with  it."  The 
traditional  reply  ("Shut  up 
and  gel  dinner  on  the  table") 
will  not  do.  The  CB  rig  is  still 
in  the  kitchen,  with 
sympathy  on  every  channel. 
Times  have  changed. 

Finally,  it  is  only  fair  to 
mention  thai  there  are 
further  risks  attached  to 
switching  to  hamming  which, 
curiously  enough,  are  con- 
cerned with  the  probability 
of  making  more  friends.  In 
exchange  for  giving  up  the 
doubtful  option  of  anonym- 
ity (''Hey,  Polish  Princess, 
this  is  the  Purple  Cow,")( 
hamming  lets  you  know 
exactly  who  is  on  the  other 
end  of  the  horn.  Calls,  names, 
addresses  and  license  class  are 
in  the  call  book,  so  every  QSO 
is  that  much  more  a  personal 


and  informative  contact.  And 

the  diversification  within  the 
hobby  (traffic  nets,  rag 
chewing,  public  service 
activities  and  DX  riots) 
encourages  closer  contact 
based  on  shared  interests.  It  is 
only  fair  to  warn  you  that 
you  may  find  that  some  of 
your  new  friends,  helplessly 
adrift  in  a  love  affair  with  the 
electron,  are  inclined  to  take 
a  rather  light-hearted  view  of 
the  more  burdensome  real- 
ities of  life.  Not  to  put  too 
fine  a  point  on  it,  aberration 
and  eccentricity  are  not 
unknown  in  the  ham  com- 
munity when  imagination  and 
ingenuity  get  out  of  hand. 

An  illustration:  Not  so 
long  ago,  when  21  MHz  i-fs 
were  standard  in  television 
sets,  W7ATK  (who  shall 
remain  nameless  here),  lived 
high  in  a  TV-infested  apart- 
ment building  and  an  identi- 
fiable antenna  would  have 
violated  a  maxim  of  the  TV  I 
game  never    blow    your 

cover.  The  situation  recalled 
an  earlier  and  unpleasant 
experience  with  an  adamantly 
unforgiving  landlord 
informed  by  an  aggrieved 
tenant  thai  a  trap  vertical  was 
not  a  'lightning  rod."  But  the 
technical  challenge  was  irre- 
sistible to  a  veteran  of  the 
FCC,  and  soon  ten  feet  of 
base-loaded  aluminum  tubing 
was  mounted  on  a  bracket 
outside  the  bathroom 
window.  Forty  meters,  with 
leakage  on  fifteen  a  calcu- 
lated risk,  and  coil  taps  for 
moving  the  narrow  band- 
width left  and  right.  Atop  it  a 
plastic  imitation  anemometer 
spun  merrily  in  the  lightest 
breeze*  Rational  enough  so 
far,  but  then  instead  of  a 
simple  ground  to  the 
plumbing,  thirty-three  feet  of 
insulated  wire  (he  relused  to 
reveal  what  was  on  the  end) 
was  flushed  down  the  toilet. 
On  a  table  under  the  window 
the  rig  was  disguised  with  a 
beach  towel  and  assorted 
shaving  gear.  Bemused  and 
too  fond  of  inventing  descrip- 
tive names  for  his  ground 
system  to  listen  to  skeptical 
friends,  ATK  finally  tired  of 
wind-and- weather     questions 


from  curious   neighbors  and 

moved  out  of  the  city  to  a 
job  with  a  broadcasting 
company.  Long  years  of 
bossing  me  there  encouraged 
early  retirement,  and 
presently  he  is  writing  a 
book,  "It  Only  Hurts  When 
It's  Painful /'  about  falling 
out  of  powered  golf  carts. 

One   more  example,  more 
illustrative     of     imagination 
then     ingenuity:      KL7AZH, 
now  WA7LBX  and  once  upon 
a  time  W7FQL,  was  inclined 
to     view     hamming    as    an 
avenue  to  unique  accomplish- 
ments and  "firsts"  were  his 
delight.    To    spare   him    any 
embarrassment      from     this 
account    of   one  of  his  less 
successful    efforts,  his   name 
won't  be  mentioned.  He  was 
living  in  a  Bering  Sea  coastal 
village  some  years  ago  when 
suddenly     he     was    severely 
afflicted  with  an  urge  to  pull 
off   an    aeronautical    mobile 
first,  and  since  there  was  no 
way  for  wiser  heads  to  prevail 
against  a  plan  kept  secret,  he 
was  soon  airborne  in  an  old 
Stinson  with  a  pilot  who  had 
agreed  to  fly  him  from  Wales 
over  the  Soviet  island  of  Big 
Diomede.    Visions    of    sugar 
plums   danced    in    his   head, 
spelling     out     "KL7AZH/ 
AM/UA0"  or  something  like 
that.  Now,  looking  back,  he 
attributes  his  foolishness   to 
his  youth  (he  was  only  fifty), 
an  unusually  long  winter  and 
arctic  fever.  As  it  happened, 
circumstances     intervened, 
infuriating  him  but  preserving 
his  spotless  record  with  the 
FCC,  The  plane's  Lear  T-30 
had   been  twiddled  to  eighty 
meters    and     tested    with    a 
dummy  load  on  the  ground, 
but   over    the  ice   floes   and 
near  the  International   Date- 
line   it   refused   to   function. 
Then    the    Lycoming    radial 
threw  enough  oil  to  obscure 
the     windshield,     turbulence 
rocked     the    plane    without 
mercy,  and  the  fumes  from 
the    oil    combined    wilh    Ira 
grance  from  an  earlier  load  of 
reindeer     meat    to    produce 
pure      nausea.      Landing     on 
return  to  Wales  with  vision 
restricted  to  the  side  windows 
was  no  problem,  but  someone 
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forgot  to  reel  in  the  trailing 
antenna  with  its  customary 
beer  can  fluttering  at  the  end 
of  the  wire,  and  this  took 
down  a  salmon-drying  rack 
before  parting.  As  the 
DXpedition  stepped  shakily 
to  the  ground,  I  asked  him 
what  he  had  been  up  to.  "Get 
out  of  my  way  before  I  throw 
up  on  your  mukiuks,"  he 
growled,  and  then  confessed. 
On  his  desk  today  is  a  bat- 
tered beer  can,  and  he  likes 
people  to  ask  him  what  it's 
doing  there  and  why  a  burnt- 


out     fuse    is    taped    to    it. 
Dreams  die  hard. 

Currently  WA7L8X  is 
driving  himself  relentlessly  to 
bring  off  another  first:  a  QSL 
from  every  licensed  blonde 
YL  in  Spain,  A  magnificent 
concept.  But  there  is  reason 
to  believe  the  project  isn't 
going  loo  well.  His  wife, 
Martha,  is  only  grudgingly 
supportive  and  complains 
that  his  normal  cheer  mess  has 
so  deteriorated  under  stress 
that  waking  him  every 
morning  is  sufficiently  risky 


that  she  pokes  him  with  a 
long  stick,  standing  well  clear, 
and  at  the  fi rst  sign  of  return- 
ing consciousness  expediently 
trots  off  to  visil  a  sister 
nearby.  Hours  pass  before  he 
is  safely  approachable.  Alas, 
scaling  the  heights  is  a  lonely 
business. 

But  most  hams  are  just 
ordinary  folks,  good  buddy, 
and  it  would  be  less  than 
honest  to  leave  you  with  the 
impression  that  the  two 
gentlemen  mentioned  are 
representative.  On  the  other 


hand,  it's  interesting  that 
they're  not  regarded  as  all 
that  odd.  Some  do  say  that 
spending  years  in  the  compar- 
atively more  potent  rf  radia- 
tion field  of  arnateuj  radio 
does  make  a  difference,  and 
that  the  five  Watt  CB  limita- 
tion was  a  lucky  break  for 
you  people. 

Well,  so  much  for  telling  it 
like  it  is,  more  or  less.  Now 
gather  up  your  courage  and 
get  that  ticket.  You'll  never 
regret  it,  and  welcome  to  the 
club.  ■ 


from  page  9 

DOC  to  arrive  at  3  final  policy  to  be 
presented  at  the  ITU  Conference  to  be 
held  in  Geneva  in  1970.  From  the 
outcome  of  the  September  29th  meet 
ing,  we  have  learned  that  the  lower 
part  of  our  UHF  band,  42043Q  MHz, 
might  stilt  be  used  by  Canadian  ama 
tours  on  a  sharing  basis  with  other 
services  like  beacons  and  radio  rjirec 
tion  finding  etc  The  top  partT  from 
440-450  MHz,  will  he  taken  away 
from  us,  to  be  used  by  satellite 
services.  This  leaves  us  with  10  MHz 
(430  440)  which  we  can  call  our  own. 
Keep  in  mind  that  these  changes  can 
come  about  at  any  time.  There  are  5 
UHF  repeaters  in  operation  in  the 
Toronto-Hamilton  area  at  the  present, 
and  37  UHF  links  at  confidential 
frequencies  to  control  various  2m 
repeaters.  All  of  these  are  in  the  lower 
and  higher  parts  of  this  band,  i.e.. 
42O430  and  440450  N1Hz+  Also, 
amateur  fast  scan  television  is  quite 
active  in  this  area  on  439,25  MHz 
(international  simplex  freq),  and  with 
4  MHz  bandwidth.  The  first  amain n 
television  repeater  VE3TVR  in 
Canada  is  being  built  here  as  well,  and 
already  cleared  by  DOC  one  year  ago. 
More  TV  repeaters  are  being  planned 
for  Toronto  and  other  areas  in  the 
country-  There  are  5  TV  repeaters  m 
full  operation  in  the  US;  the  Washing- 
ton repeater  has  been  going  for  more 
than  2  years,  and  many  more  are 
being  planned.  An  amateur  TV  repeat- 
er takes  up  12  MHz  of  thp  UHF 
spectrum.  In  western  Europe,  TV 
activity  is  very  high.  In  Germany,  a 
fast  scan  association  was  founded  in 
1969,  in  the  same  year  England 
founded  its  association:  their  total 
membership  at  the  present  is  welt  over 
4000  hams.  Fast  scan  in  Canada  is 
rapidly  increasing.  Readily  available 
surplus  UHF  gear  and  cheap  surplus 


CCTV  cameras,  and  the  simplicity  and 
economy  of  readily  available  solid 
state  devices  and  kits,  make  this  alt 
possible. 

To  my  way  of  thinking,  we  are  just 
beginning  to  make  use  of  a  '"giant 
sleeper/'  the  70  cm  band,  Too  bad 
that  we  might  lose  itf  before  we  have  a 
chance  to  use  ft  I  suggest  we  all  rally 
together  and  try  to  save  this  band, 
because  once  it's  gone,  we  will  never 
get  it  back,  Discuss  it  on  the  air,  at 
your  next  club  meeting,  ask  your  club 
executive  to  write  letters  to  DOC 
stating  our  position.  Support  your 
amateur  organizations  and  persuade 
them  to  fight  this,  or  go  all  the  way 
and  write  letters  yourself. 

"United  we  stand,  divided  we  fall." 

John  Vanderryd  VE3CYC 

Hamilton.  Ontario.  Canada 

PARASITE  uP? 

I  am  writing  this  letter  in  earnest 
support  of  Mr.  Donald  Peasley's  letter 
to  the  computer  section  "I/O"  editori- 
al, I  originally  subscribed  to  73  Maga- 
zine because  I  was  just  a  neophyte  to 
ham  radio  and  after  the  mail  hype 
that  73  sent  me  —  "more  ads,  more 
ham -related  articles"  -  I  took  the 
baiL  The  mag  has  gone  downhill  ever 
since.  It  seems  that  the  mag  has 
developed  a  predilection  turned 
penchant  for  microprocessors  and 
computers  and  the  like,  I  can  see  no 
need  for  one  in  my  shack,  as  my 
Yaesu  functions  superlatively  as  ham 
radio  and  does  the  job  for  working  the 
world  (23  countries  so  far).  This 
proliferation  of  computer-related  arti- 
cles has  soured  my  one-time  favor  for 
the  magazine.  How  about  some  more 
articles  about  gsdgetry  Tor  the  more 
abundant  HF  gear  —  Heath.  Yaesu, 
Drake,  etc7  If  I  am  not  mistaken, 
these  radios  all  perform  well  without  a 


parasite  microprocessor  on  thpir 
backs.  The  references  to  such  strange 
and  arcane  terms  like  byte,  BOM, 
RAM,  software,  interface  leave  me  in 
the  dust;  and  frankly  I  have  no  desire 
to  understand  them.  The  old  saying 
goes,  "if  you  want  something  done 
right,  then  do  it  yourself/"  It  is 
particularly  apropos  here,  as  I  would 
like  to  volunteer  my  services  as  a 
journalist  and  write  some  articles  for 
the  more  conventional  hams.  Short 
curs  for  learning  the  code,  building  up 
your  speed,  observations  on  the  ham 
bands,  stories,  and  really  relevant 
rhetoric  on  the  affectation  that  we  all 
tabor,  the  attraction  and  excitement 
of  the  distant  station. 

Peter  G  Kendall  WN3ZRG 
Newtown  PA 

Tafk  ft  cheapo  Peter  -  ier's  see  some 
of  the  arttcfes  you're  promising.  - 
Wayne. 


POT  SHOTS 


Stop  the  presses !  A  few  weeks  ago  I 
wrote  you  a  letter  concerning  Trigger 
Electronics  in  Illinois.  In  the  letter  I 
stated  that  I  had  turned  to  Group  W 
Broadcasting  for  help  through  their 
Call  for  Action  program  and  that  they 
had  agreed  to  assist  me  in  getting  my 
money  back. 

Well  . , .  last  week  I  received  a 
phone  call  from  the  Chicago  affiliate 
and  we  talked  at  great  length,  It  seems 
that  Trigger  has  quite  a  reputation  out 
there.  They  had  a  "'considerable*'  case 
file  against  them.  Fortunately,  my 
order  was  for  only  a  few  crystals  and  a 
filter  (about  $35,00).  A  few  of  our 
brother  "hams'1  had  ordered  (but 
never  received)  entire  station  setups 
IS6mOG  700.00). 

The  only  lesson  here  is  that  anyone 
(especially  the  newcomer  as  I  was) 
should  be  most  careful  when  making  a 
ma  it  order  purchase,  even  if  it  is  very 
difficult  to  locate  suppliers  in  some 
parts  of  the  country  (as  is  the  case 
here  near  Cape  Cod).  Although  it  is 
most  frustrating  to  wait  for  gear  when 
you  are  all  ready  to  go,  'tis  far  better 
to  wart  and  search  than  to  pay  and 
never  receive. 

It  may  interest  you  to  know  how  I 
first  learned  about  Trigger's  existence 


(but,  unfortunate  I  y*  not  about  their 
reputation),  When  I  was  first  licensed 
last  year,  one  of  my  first  acquisitions 
was  the  ARRUs  Radio  Handbook.  In 
there,  there  is  a  list  of  suppliers.  I 
wrote  to  Trigger  for  a  catalog,  assum 
mg  that  anyone  who  is  listed  in  the 
League's  handbook  must  have  their 
endorsement.  It  was  not  until  \  had 
trouble  with  Mr.  Treger  that  \  wrote 
and  told  QST  of  my  problem,  A 
return  letter  stated  that  they  had  not 
let  Trigger  advertise  for  a  few  years, 
because  of  his  "operation."  It's  a  case 
of  the  left  hand  not  knowing  what  the 
right  hand  is  doing,  I  guess.  The 
handbook,  by  the  way  is  a  76  edition, 
the  latest1  Must  have  been  too  cosily 
to  have  the  page  with  the  suppliers  1  ist 
reset  for  the  *76  printing.  Otherwise, 
they  would  have  stricken  Trigger's 
name, 

I  wish  that  I  had  subscribed  to  73 
Magazine  a  few  months  earlier  than  I 
did,  I  would  have  known  about  Trig- 
ger then.  Oh,  well,  Wayne,  can't  cry 
over  that.  Just  renew  my  subscription 
for  another  three  years  and  bill  me 
directly,  Better  protect  myself  for 
future  purchases. 

No  one  told  me  that  there  is  more 
to  learn  than  the  code  and  some 
theory. 

When  I  upgraded  to  a  General  m 
June,  I  wanted  to  upgrade  my  station 
as  well.  I  turned  to  73  (again)  and 
found  Tufts  Radio  in  Med  ford,  Let 
me  lett  you,  I  found  them  friendly. 
prnnipt  and  f.in  A  few  mdnthf  tttsi  I 
ordered  {by  mail  I  a  meter  from  them 
and  got  it  within  the  same  week  (my 
check  didn't  even  have  time  to  clear 
before  they  shipped).  They'll  get  all 
my  business  in  the  future! 

Hope  that  this  letter  will  save 
another  newcomer  from  the  hassle 
and  frustration  that  I  went  through, 
Although  we  won't  have  Trigger 
around  any  longer.  I  suppose  that 
there  may  be  one  or  two  more  com* 
panies  that  operate  with  similar 
abandon.  You  keep  up  the  good  work 
thai  you  are  doing  in  your  magazine. 
As  for  me,  well,  Wayne,  if  I  find  out 
about  another  one,  I'm  gonna  take  a 
few  pot  shots  at  them  myself.  I  wrote 
about  two  dozen  letters,  alt  told,  with 
this  Trigger  deal.  Til  write  a  few  dozen 

Continued  on  page  J57 
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Do  you  make 

your  own 


circuit  boards? 


Eliminate  antiquated  fiquid  photo-resist  techniques. 

Eliminate  worry  about  dust  and  fingerprints  on  the  copper  board 
before  etching. 

Eliminate  chance  for  error  in  etching  copper  boards. 

Have  more  confidence  in  making  circuit  boards  successfully  each 
and  every  time. 


Try  a  new  and  easy  method  of  creating  a 
circuit  board  by  using  3M  Brand  I.N.  T. 


3M  BRAND 


IMAGE  N  TRANSFER 

RUB-ON  GRAPHICS 


Your  SAMPLE  KIT  of  this 
exciting  and  new3M 

development  includes; 


LN.T  is  quickly  and  easily  exposed  using  only  the 

natural  sunlight  (outdoors)  or  a  #2  photo  flood 
bulb  available  through  your  local  camera  shop. 
NO  SPECIAL  EQUIPMENT  NEEDED, 

Use  LN,T  to  establish  your  own  inventory  of 
re-usable  electrical  symbols  and  letters. 


One  sheet  of  LN.T. 
Developer 

Instructions  for  use, 


I — I  Ytb,  I  would  like  to  sample  LN.T 

Enclosed  is  my  check  or  money  order  for 
'  $6.95  each. 


Printed  Circuit  Board  Starter  Kits 


NAME 


COMPANY 
ADDRESS 


grTIT 


PHONE 


HITEHOUSE&CO. 

17  Newbury  Drive,  Amherst,  N.H.  03031 
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Back  a  few  years  ago, 
^Mwhen  I  lived  in 
Vermont,  I  was  discussing 
Standing  waves  with  a  well- 
known  amateur  in  Altarnont, 
New  York. 

"Well,  Wally,"  he  said,  lil 
had  a  standing  Wave  in  my 
shack  but  I  Found  she  looked 
a  lot  nicer  sitting  down  when 
she  crossed  her  legs— love 
those  mini-skirts/* 

Obviously  that  topic  of 
standing  waves  is  fine  over  a 
glass  of  beer  in  the  local  pub, 
but  it  is  not  the  subject  of 
this  article. 

I  assume  that  the  reader 
has  already  read  the  various 
handbooks  and  back  issues  of 
this  magazine,  and  I  will  not 
bore  you  with  dreary  theory 
on  transmission  line  design 
but  rather  get  right  into  the 
meat  of  the  problem. 

Fig.    1     shows    a    simple 

station     arrangement.     The 

transmitter  output  matching 
network  matches  the  impe- 
dance of  the  final  tubes  to 
the  impedance  of  the  trans- 
mission line.  The  matching 
section  of  the  antenna 
matches  the  input  impedance 
of  the  antenna  to  the  line.  In 
this  unusual  but  perfect 
condition  there  are  no 
standing  waves. 

Under  this  condition  the 
losses  in  the  line  are  caused 
by  the  resistance  of  the 
conductors  of  the  trans- 
mission line  and  the  rf 
leakage  across  the  dielectric. 
These  figures  are  easily 
obtainable. 

In  Fig,  2  we  have  a 
situation  that  is  much  more 
common.  The  antenna  is  not 
matched  to  the  line.  The  line 
is  terminated  in  a  value  of 
impedance     other    than     its 


Wallace  R  Provost  Jr.  WAUFU 
IS  Park  Drive 
Bedford  NH    05102 


SWR  Myth  Exploded 

Again 

-  -  how  does  swr  really  affect 

signal  strength? 


characteristic  impedance. 
This  could  be  caused  by 
improper  adjustment  of  the 
matching  network.  It  could 
also  be  from  operating  at  a 
frequency  other  than  that  for 
which  the  antenna  was  tuned, 
or,  as  in  a  great  many  cases, 
the  matching  network 
may  not  have  sufficient  range 
to  match  the  antenna  at  the 
frequency  at  which  it  is  being 
used. 

If  the  antenna  impedance 
was  different  than  the  char- 
acteristic impedance  of  the 
line  but  still  resistive  (a  very 
unlikely  case),  the  standing 
waves  on  the  line  would  look 
something  like  Fig,  3,  The 
solid  line  indicates  voltage 
variations  and  the  dotted  line 


l«4TCHIPW> 


indicates  current  variations. 
You  will  note  that  the  phase 
relationship  between  the 
voltage  and  current  nodes  is 
always  90°*  The  direction,  as 
shown  in  Fig,  3,  is  deter- 
mined by  the  value  of  load 
resistance.  This  is  not  a 
normal  case.  Normally  the 
phase  relationship  would  be 
some  figure  other  than  90°, 
and  if  the  termination  were 
not  resistive,  this  departure 
would  be  greater. 

Let's  look  at  these  figures 
for  a  moment  and  see  what 
they  tell  us. 

Losses:  At  a  current  loop  (the 
points  of  maximum  current) 
the  increase  in  current  flow- 
ing in  the  conductors  causes  a 


loss  due  to  dc  resistance.  At  a 
voltage  loop,  the  increase  in 
voltage  causes  increases  in 
loss  through  additional  dielec- 
tric heating. 

/  mp  edance :  The  e  ff eat  ve 
impedance  changes  as  you 
progress,  being  maximum  at  a 
voltage  loop  and  minimum  at 
a  current  loop. 

Breakdown:  Thin  conductors 
will  burn  out  at  a  current 
loop.  Closely  spaced  conduc- 
tors will  arc  over  at  a  voltage 
loop. 

The  losses  due  to  swr  are 
relatively    unimportant  other 

than  at  high  VHF  or  UHF 
frequencies.  In  the  high 
frequency  bands  the  cause  of 
a  high  swr  will  usually  affect 
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the    system    more    than    the 
losses  in  the  line. 

The  impedance  at  the  out- 
put connection  of  the  trans- 
mitter, however,  is  extremely 
important.  Most  modern 
linear  amplifiers  do  not  have 
the  ability  to  match  a  load 
different  than  their  design 
impedance.  The  impedance 
presented  to  the  transmitter 
is  not  the  impedance  of  the 
antenna  or  that  of  the  trans- 
mission line,  but  some  other 
value  depending  on  the 
degree  of  mismatch  and  the 
line  length.  You  can  see  from 
this  that  in  the  case  of 
moderate      mismatch 


conditions  it  is  possible  to  use 
the  transmission  line  as  a 
matching  transformer, 
adjusting  its  length  until  the 
transmitter  output  circuit  wilt 
properly  match  it.  This,  how- 
ever, is  a  very  limited  and 
dangerous  method.  A  number 
of  current  and  voltage  ratios 
combined  with  reactive 
elements  can  look  good  on 
the  plate  meter  but  cause 
excessive  voltages  across  the 
loading  capacitors  of  the 
transmitter.  If  you  are  having 
trouble  with  arcing  in  your 
amplifier,  this  could  be  the 
reason. 

The     insertion     of     an 


antenna  tuner  at  this  point 
will  eliminate  amplifier 
problems,  but  don't  forget 
those  high  rf  voltage 
problems  —  you  have  merely 
transferred  them  to  the  tuner. 
One  other  point:  An  antenna 
tuner  will  help  the  trans- 
mitter by  providing  it  with  a 
load  it  can  match,  but  it  does 
not  help  a  poorly  matched 
antenna  and  will  not  change 
the  losses  in  the  tcedline. 

Here   are  a  few  consider- 
ations: 

l.lf  you  were  using  a 
dipole  antenna  in  outer 
space  and  feeding  it 
with  50  Ohm  cable, 
your  swr  would  be 
1.4:1,  If,  like  mine,  it  is 
near  the  ground,  it  will 
be  something  else 
depending  on  the 
height  and  character* 
istics  of  the  ground  and 
surrounding  objects. 
2. The  electrical  length 
of  the  antenna  will  vary 
depending  on  the 
e  x  i  stence  of  nearby 
objects   and   its  height 


above  ground.  This  is 
particularly  true  of 
inverted     vee     type 

antennas, 

3, If  you  cannot  get  an 
swr  less  than  1.5  on  low 
frequency  antennas, 
there  is  something 
wrong  with  the 
antenna, 

4. On  a  wire  antenna  or 
a  close  spaced  yagi 
antenna,  do  not  expect 
a  reasonable  swr  more 
than  25  kHz  from  the 
resonant  frequency  of 
the  antenna. 
5. Poor  connections  at 
the  antenna  are  more 
common  reasons  for 
arcing  than  high  swr. 
Solder  all  connections 
and  wrap  with  plastic 
tape  to  protect  from 
the  weather.  A  seafant 
such  as  General  Electric 
RTV  is  excellent. 
6.  Do  not  use  your 
match  box  to  cover  up 
a  poor  antenna  design; 
you  are  only  kidding 
yourself,  ■ 
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more,  if  I  have  to. 

In  fact,  as  1  sit  here  and  think  of  it, 
I  wouldn't  be  opposed  to  acting  as  a 
com pJ aim  department  for  other  hams. 
Tell  'em  to  write  to  me,  Wayne,  and 
I'll  start  case  files.  I  have  learned  a  lot 
by  dealing  with  Trigger, 

Steve  Rossi  WA1WGS 
East  Wareham  MA 


UPGRADE 


You've  tricked  me  into  it  agarn1 
I've  got  to  write  and  try  to  answer 
something  in  the  November  issue. 

You've  asked  about  Technicians 
and  10  meters,  and  you've  left- 
handedly  implied  that  Techs  should 
upgrade  tf  they  want  to  use  10,  What 
prompts  me  to  write  is  that  your 
sentiments  seem  to  parallel  very  cfose- 
ly  those  of  many  long  time  hams  of 
my  acquaintance,  namely  Chat  the 
name  of  the  game  is  upgrade,  and  the 


name  of  that  game  is  code  speed.  I 
want  to  try  to  point  out  an  alternative 
to  this  circle. 

Out  there  among  my  fellow  ama- 
teurs, I'm  sure  there  are  those  who 
feel  exactly  the  way  I  do  about  it,  I 
have  no  quarrel  with  upgrading  except 
that  to  upgrade  I  must  increase  my 
code  speed.  Before  I  became  a  ham,  I 
argued  against  code  altogether,  and  I 
realize  that  J  was  wrong.  Code  serves  a 
useful  purpose  for  all  hams  and  pro 
spective  hams.  Where  we  differ  is: 
"How  much?"  The  proposals  in  the 
restructuring  docket  did  contain  one 
premise  which  I  consider  quite  valu 
able,  namely,  advancement  from 
Technician  without  increased  code 
speed.  I  am  proposing  a  new  class  of 
license,  featuring  Advanced  class 
theory  and  5  wpm  code. 

I  personally  have  no  interest  in 
DXing  the  world  on  the  low  bands,  or 
for  DXing  the  states,  counties  or 
whatever.  I  work  VHF  for  two  pri- 
mary reasons,  both  of  which  are 
because  of  its  restricted  range  under 
usual   conditions,    First,    there  is  the 


opportunity  to  meet  most  of  the 
people  I  talk  to,  and  second,  DXing  to 
any  distance  is  a  real  challenge, 

For  some  15+  years,  I  have  done 
my  DXing  onfy  on  the  broadcast  band 
(.54  1.6  MHz)  and  have  heard  47 
states  and  over  TOO  BCB  countries 
{not  to  be  confused  with  ham 
countries,  by  which  count  I'd  have  a  I 
least  20  more,  or  geo-political 
countries,  of  which  I'd  have  about  the 
same  amount  less).  For  these  years, 
my  SWL  friends  have  badgered  me 
almost  constantly  about  how  it  was 
easier  on  SW  and  how  I  should  do  it 
that  way.  I  don't  want  it  that  way, 
because  of  the  challenge  of  over 
coming  the  real  obstacles  presented  by 
stations  which  are  not  designed  or 
intended  to  reach  across  the  globe,  I 
have  been  actively  a  member  and 
officer  of  the  National  Radio  Club 
toward  this  end.  (Info,  write  NRC 
Membership  Ctr.,  Box  118,  Poquo 
nock  CT  06064,  if  I  may  put  in  a 
plug.} 

I  am  interested  in  antennas,  and  in 
propagation  both  on  BC8  and  VHF, 
and  would  like  to  upgrade,  but  since 
I'll  likely  never  use  low  bands  or  CW,  I 
don't  want  to  spend  my  hobby  time 
beating  out  the  code.  I  don't  expect 
everyone  to  agree,  and  I  might  even 
change  my  mind,  but  let's  let  ham 
radio  diversify  itself  even  more,  and 
cater  to  a  wider  variety  of  interests.  In 
the  light  of  your  continued  emphasis 
on  CB  and  computers  which  I  simply 
don't  find  interesting,   this  shouldn't 


be  too  outlandish  a  suggestion. 

By  the  way,  let's  also  have  some 
more  Repeater  Directory  updates  in 
the  magazine! 

Russell  J.  Edmunds  WB2BJH 

Kinnelon  NJ 


EBULLIENT? 


] 


First  I  mu5i  fet  you  know  that 
whoever  spoke  to  me  one  Monday  at 
about  five  thirty  pm  was,  Far  above 
the  call  of  duty,  more  helpful,  intelli- 
gent receptive,  vivacious  and  just 
plain  ebullient  than  just  about  anyone 
I  have  ever  talked  to  in  my  30  years  of 
business.  If  she  is  anywhere  com  par  a 
ble  to  the  rest  of  your  staff,  I  can  see 
why  you  put  out  such  a  great  maga 
zine. 

I  have  worked  hard  all  my  life  as  a 
hardware  sort  of  person  (bulldozer 
hardware),  but  have  also  built  all  sorts 
of  things  with  varying  success  for  my 
business,  including  an  unfinished 
submarine!??! 

About    2 %    years    ago    when   the 

economy  began  to  fait  apart,  1  said  to 
myself,  '"Hey,  what's  happening?" 
Since  then  I  have  become,  in  my 
opinion*  a  budding  financial  hobbyist 
—  which  quite  naturally  led  to  com- 
modity trading.  However,  it  didn't 
take  me  long  to  find  out  that  an  up  to 
the  minute  running  account  of  prices 
was  a  necessity  to  help  prevent  disas 

Continued  on  page  759 
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Fig.  I.  (a)  Reference  milage  and  regulator  output  voltage,  (b) 
Minimum  tipple  voltage,  (c)  Ripple  voltage,  (d)  Regulator 
input  voltage. 


Entering  the  scene  are 
t  r  a  nsceivers,  recorders 
and  high  fidelity  radios,  all 
operating  on  the  approxi- 
mately 13  volts  of  a  car.  On 
checking  the  catalog,  you'll 
find  you  can  expect  to  pay  an 
additional  thirty  to  fifty  dol- 
lars so  that  you  can  use  the 
same  device  in  your  home, 

Although  a  number  of 
regulated  power  supply  cir- 
cuits have  recently  been  pub- 
lished,    all     have     required 


specialized  components,  some 
of  which  may  be  available 
only  through  mail  order.  Here 
is  a  circuit  which  any  ham  or 
electronics  enthusiast,  who 
has  accumulated  the  usual 
collection  of  unidentified 
transistors,  diodes,  resistors, 
and  capacitors  (who,  in  short, 
has  the  average  junk  box)  can 
build  a  good  quality  regulated 
power  supply  cheaply  and  in 
a  short  amount  of  time.  This 
regulator   can    provide  either 
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Fig.  2. 


fixed  or  variable  voltage  as 
desired  from  either  a  trans- 
former-rectifier dc  source  or 
an  ordinary  car  battery 
charger. 

This  regulator  consists  of 
an  NPN  transistor  in  common 
base  configuration  and  a  PNP 
power  transistor  in  common 
emitter  configuration.  The 
current  gain  of  the  transistor 
pair  is  the  product  of  the  gain 


Dirt 

Cheap 
Regulation 


-  -  virtually  freebee 


of  each  of  the  transistors  but 
the  feedback  is  such  that  the 
voltage  gain  is  unity.  As  a 
result,  the  output  voltage  of 
the  regulator  is  almost 
exactly  equal  to  the  reference 
voltage.  If  the  reference 
voltage  is  pure  dc,  the  output 
voltage  will  also  be  dc  and 
independent  of  the  regulator 
supply  voltage  so  long  as  the 
reference  voltage  is  less  than 
the  minimal  ripple  voltage 
(Fig.  1 )- 

The  basic  circuit  of  the 
regulator  is  as  shown  in  Fig. 
Z 

T1  can  be  practically  any 
NPN  transistor  and  can  be 
identified  with  an  ohmmetcr 
because  the  base  collector 
and  base  emitter  resistances 
of  an  NPN  transistor  will  be 
low  when  the  positive  lead  of 
the  meter  is  connected  to  the 
base.  Conversely,  the  resis- 
tances  will  be  high  when  the 
negative  lead  is  connected  to 
the  base.  T2  should  be  a  PNP 
power  transistor  mounted  on 
an  adequate  heat  sink.  Most 
can  handle  a  collector  current 
of  two  to  three  Amperes.  It 
can  be  identified,  as  it  will 
have  a  low  resistance  between 
the  base  and  cither  the  collec- 
tor or  emitter  with  the  nega- 
tive terminal  of  the  ohm- 
meter  connected  to  the  base. 

The  only  moderately 
critical  part  in  this  circuit  is 
CI.  This  capacitor  should  be 
large  enough  that  the  ripple 
voltage  minimum  is  greater 
than  the  reference  voltage  by 
two  or  three  volts.  See  Fig. 
1  (b). 
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Maximum  ripple  = 

rms  input  x  1,5  - 

2.5  -  regulator  output  voltage 

or 

=  peak  input  voltage 

•  2.5  -  regulator  output 


CI    must  have  a  value  greater 
than: 

load  current 


1 20  x  ripple  voltage 

where  C  is  in  farads. 

C2  is  optional  but  it  can 
improve  the  transient  current 
regulation  if  the  load  current 
varies  widely,  as  occurs  in 
class  B  power  amplifiers.  It 
can  have  a  value  anywhere  in 
the  range  of  50  to  500  u  F. 

R1  should  have  a  value 
between  I  Ok  and  20k  and  it 
simply  limits  the  emitter  base 
current  of  T1  should  the 
reference  voltage  be  present 
and  the  regulator  supply 
voltage  be  off,  R2  should  be 
used  either  if  C2  is  used  or  if 
there  will  be  times  when  the 
regulator  will  not  be  loaded. 
Select  a  value  so  that  the 
current  is  between  1/10  and 
1/20  the  maximum  current 
output  of  the  regulator. 

There  are  a  number  of 
methods  to  provide  a  refer- 
ence voltage,  and  all  are  ade- 
quate.    Remember    that    the 


quality  of  the  reference  is 
directly  reflected  in  the 
output  of  the  regulator. 

Fig,  3  shows  three 
methods  to  supply  a  refer- 
ence voltage,  Fig.  3(a)  shows 
a  2ener  diode  reference 
supply.  R3  should  limit  the 
zener  current  to  about  5  mA, 
If  C3  is  larger  than  500  uF 
the  reference  voltage  ripple 
will  be  less  than  10  millivolts. 
(This  can  be  calculated  with 
the  formula  used  above.)  Fig* 
3(b)  is  a  poor  man's  voltage 
reference.  Each  forward 
biased  silicon  diode  will  drop 
about  0.7  volts.  So  use  as 
many  as  you  need.  Fig.  3(c) 
indicates  a  simple  method  to 
provide  a  variable  output 
voltage  from  the  regulator. 

After  the  regulator  is  con- 
structed, check  the  output 
voltage  with  the  reference. 
They  should  be  the  same.  If 
the  output  voltage  is  higher, 
open  the  base  circuit  of  T2. 
The  output  voltage  should 
then  drop  below  the  refer- 
ence. If  it  does  not,  try 
another  PNP  transistor.  If,  on 
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Fig,  3,  (a)  Zener,  fixed  voltage,  (b)  Diode,  fixed  voltage,  (c) 
Variable  voltage. 


the  other  hand,  the  output 
voltage  is  low,  there  is  a 
possibility  lhat  T1  should  be 
replaced. 

The  voltage  supply  to  this 
regulator  is  unfJItered  dc  and 
can  most  easily  be  obtained 
from  an  automotive  battery 
charger,  but  a  transformer 
with  a  full  wave  bridge  or  a 
full  wave  rectifier  with  suffi- 
cient voltage  and  current 
capability  is  line. 

1  used  a  battery  charger 
for  a  rectified  ac  supply 
which  had  an  rms  voltage  of 
13.  The  values  of  the  com- 
ponents 1  used  were:  CI  — 
2000  uF;  C2  -  not  used;  C3 
-  500  uF;  R1   -  10k,  R2  - 


not  used;  R3  -  570  Ohms. 
With  these  values  the  regu- 
lator supplied  12,2  volts  at 
1 ,2  Amps,  with  a  ripple  of  30 
millivolts.  The  heat  sink  is  a 
piece  of  scrap  aluminum  0.25 
x  3  x  8  cm. 

With  a  little  imagination 
any  voltage  and  current  can 
be  provided.  There  is  no  short 
circuit  protection,  but  re- 
placement transistors  should 
be  readily  available  in  the 
junk  box.  So  dig  into  your 
pile  of  unused  and  uniden- 
tified goodies,  heat  up  your 

soldering  iron,  and  spend  a 
quiet  hour  building  your 
brand  new  freebee  voltage 
regulator.  ■ 
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from  page  157 

trous  losses.  A  letter  to  the  Chicago 
board  of  trade  revealed  that  they  sent 
out  their  price  information  using  a 
strange  6  level  Baudot  code  over  the 
telegraph.  To  quote  Ayn  Rand  — 
"Somehow"  thrs  has  to  be  displayed 
on  a  TV  screen,  Foi  several  months 
now  \  have  been  building  a  computer 
somewhat  based  on  an  Altair  type 
bus,  and  after  reading  your  editorial 
about  Morrow  the  Genius,  it  clinched 
my  thoughts  about  buying  his  CPU 
and  from  panel  f  Altair)  combined. 

We  read  the  Bug  Books,  Martin's 
Computer  Design,  the  Osborn  books 
and  a  lot  of  other  stuff  {magazines, 
etc  J,  but  still  do  not  know  how  I'M 
make  that  30  m A  loop  signal  appear 
on  a  screen  or  a  printer  or  -  hold 
your  hat  —  appear  in  the  form  of 
charts  on  a  plotter  or  graphics  screen. 
Do  peopte  really  do  these  things  with 
computers' 

fve  got  fa  do  this,  so  maybe  your 
magazine,  with  the  right  software 
stuff,  may  help*  Vm  not  smart  enough 
ro  rake  one  of  your  73  articles  aboui 


Morse  to  ASCII  and  make  a  €  level 
Baudot  to  ASCII  converter  Or  even 
figure  out  how  the  computer  can  tell 
the  end  of  one  code  letter  or  number 
and  the  beginning  of  the  next, 

I  could  have  bought  a  microproces- 
sor all  built  for  what  I've  spent  -on 
mine,  but  I  do  have  a  pretty  good  idea 
of  how  it  works,  anyway. 

I  may  as  well  mention  a  few  suppli- 
ers who  were  less  than  perft 

Mini  Micro  Mart  —  After  many 
phone  calls,  sent  me  a  Univac  printer 
(3  months),  which  I  am  not  sure  1*11 
be  able  to  use  (my  own  incompe- 
tence) 5450,00  (Mode!  0769L 

Processor  Technology  -  So!  ter- 
minal board  not  received  yet;  ordered 
in  July  (S4u\0Q)  after  1  sent  practical 
ty  all  over  the  world  to  obtain  most  of 
the  parts.  They  wrote  and  said  It 
would  be  redesigned,  but  they  forgot 
me,  I  guess. 

ARB  Limited,  Arizona  Sent  them 
about  550.00  for  parts,  not  vet 
received  (even  though  he  called  me  up 
on  the  phone  —  seemed  like  a  nice 
guy,  too), 

Pei  Peeve  —  suppliers  who  do  not 


refund  excess  monev  but  send  a  credit 
slip  which  I  usually  lose 

Arthur  E.  Bradford 
Weymouth  MA 


LIMARCPR 


"Welcome  to  the  Wide  World  of 
Amateur  Radio.*'  With  these  words, 
rviiruted  i>v  the  weJKknown  CBS 
newsman  Douglas  Edwards,  each 
Friday  evening  the  listeners  of  WBAU 
(Garden  City  NY)  are  treated  to  a 
glimpse  of  what  amateur  radio  »$  all 
about.  In  a  pioneering  effort, 
LI  MARC  {the  Long  Island  Mobile 
Amateur  Radio  Club]  has  taken  to  the 
commercial  FM  bands  to  sell  amateur 
radio  to  l he  general  public.  Produced 
and  directed  by  Harvey  Hurwit* 
WA2HYS  and  Steve  Mendelsohn 
WA2DHF,  the  broadcasts  attempt  to 
provide  some  incentive  for  CB  users  to 
take  that  extra  little  step  upward,  and 
to  alert  the  general  public  to  the  fact 
that  there  is  a  difference  between  the 
two  services.  Utilizing  the  studios  of 
WBAU;  located  at  Adelpni  University 
in  Garden  City,  these  fifteen  minute 
programs  consist  of  group  discussions 
about  amateur  radio  versus  CB,  tech- 
nical aspects  of  being  an  amateur,  and 
how  to  find  a  course  or  the  study 
materials  required  to  upgrade  from  CB 
to  ham  Most  importantly,  tt  high- 
lights the  differences  between  the  two 
services  in  capabilities,  scope,  cost  and 
basic    requirements.    Mo    attempt    is 


being  made  to  downgrade  the  citizens 
band  or  hold  it  up  to  ridicule.  We  do, 
however,  indicate  by  actual  on  the-air 
recordings  how  different  these  worlds 
can  be,  for  example,  channel  19 
compared  to  the  local  FM  repeater  on 
two  meters.  Short  hnformatlve  lectures 
on  A  MS  AT,  slow  scan,  ATV  and 
Sfmilar  subjects  are  given  from  a  very 
light  technical  point  of  view  in  order 
to  point  up  the  vast  differences 
between  the  two  services.  A  debate 
was  aired  between  an  avid  CB  enthusi 
ast  and  a  group  of  hams  with  excellent 
results  in  the  final  on  the-air  version. 

One  of  the  glaring  omissions  in  the 
world  of  amateur  radio  is  the  critical 
lack  of  publicity.  Unfortunately, 
this  has  led  to  many  erroneous  identi 
Heat  ions  in  the  news  media  where 
anyone  with  a  radio  was  automatically 
called  a  ham,  Listening  to  the  various 
bands,  one  may  often  hear  a  tirade 
about  the  use  of  CS  radio  and  its 
user 5,  We  must,  however,  face  the 
unalterable  fact  that  CB  users  out 
number  hams  by  a  sraggering  percent- 
age. These  numbers  do  constitute  a 
vast  reservoir  of  potential  amateurs 
and.  if  the  truth  be  known,  many  of 
our  CB  haters  were  in  fact  CB  opera- 
tors  years  ago.  The  use  of  the  big  stick 
technique  is  obviously  useless,  so  we 
at  LI  MARC  have  taken  this  opportu 
nity  to  use  the  soft  sell.  If  it  works  for 
toothpaste,  it  should  work  for  ama- 
teur radio.  One  of  the  local  cable  TV 

Continued  on  page  1 63 
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W^Jimplify,  simplify"  was 

lO Henry  David  Thoreau's 
formula  for  a  better  life. 

His  philosophy  came  to 
mind  recently  while  I  was 
fumbling  with  some  wires, 
cables,  antenna  switches, 
transceivers,  antenna  tuners, 
swr  bridges  and  assorted 
other  trappings  of  the  ham 
radio  hobby.  Complexities 
are  challenging  sometimes, 
and  often  great  fun.  But  they 
can  be  frustrating  bores,  too. 

Proof  is  everywhere  that 
ham  radio  is  both  progressing 
and  becoming  considerably 
more  complex;  digital  read- 
out transceivers,  computer- 
ized CW  keying  machines, 
autopatches,  slow  scan  tele- 
vision  consoles,  el-az 
mountings  for  OSCAR  and 
EME  antennas  .  . .  sophisti- 
cated stuff  when  you 
consider  where  it  all  got 
started. 

Can  you  imagine  people 
actually  communicating  with 
sparks ?  And  cat's  whiskers 
and  hunks  of  galena? 

As  I  type  this,  I  am  flush 
with  a  victory  for  simplicity. 
1  have  just  wired  a  tiny  trans- 
istor to  a  crystal,  three 
resistors  and  a  few  capacitors, 
made  the  little  rig  oscillate, 
and  carried  on  a  three-way 
QSQ  for  over  an  hour 
through  heavy  QRM.  I  have 
just  worked  400  miles  with 
one-half  Watt  and  a  dipole 
that's  only  15  feet  high,  I  feel 
a  bit  like  Marconi  must  have 
felt  when  he  spanned  the 
Atlantic  for  the  first  time,  I 
called  CO  with  a  piece  of 
silicon  and  a  hunk  of  quar 
and  two  stations  answered. 

Simplify.  1  pulled  out  my 
junk  box  last  night  with  the 
urge  to  build  the  simplest 
transmitter  1  could  put  on  the 
air.  It  is  not  a  marvel  of 
engineering;  it  is  not  even  a 
technological  breakthrough. 
It's  basic  radio,  and  if  I  had 
my  way,  there  would  be  a 
special  ham  band  for  basic 
radios  and  QRP  wonders.  As  I 
type  this,  I  have  just  tried  to 
answer  a  CQ  and  been 
stomped  flat  by  a  kilowatt. 

There  is  nothing  compli- 
cated about  this  project.  A 
2N2222,  available  For  as  little 
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A  Vest  Pocket  QRP  Rig 


-  -  if  you  have  a  big  one 


as  a  dime,  is  used  in  a  con- 
ventional crystal  oscillator 
circuit.  The  oscillator  is  link- 
coupled  to  a  low  pass  fitter 
and  a  well-matched  dipole, 
and  that's  it.  The  usual  rules 
apply:  Keep  leads  reasonably 


short,  don't  use  a  big 
soldering  iron  on  the 
2N2222,  and  listen  to  your 
signal  to  be  sure  you  aren't 
chirping.  Output  tuning  is  a 
bit  broad,  so  adjust  CI  for 
best  keying,  even  if  it  means 
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Fig.   /., Schematic,   Li   -   17  turns  #24  on  }%"  dia.  plastic 
form.  L2  —  3  turn  fink  around  low  end  of  L  L  CI  —  365  pF 
triable  capacitor. 


giving  up  a  few  milliwatts. 

Early  mornings  and  day- 
time seem  best  for  QRP  work 
on  40  meters.  Add  two  or 
three  turns  to  the  coil  if  you 
want  to  work  both  80  and 
40.  Or  add  a  switch  and  a  75 
pF  capacitor  across  CI,  At  12 
volts,  my  version  draws  about 
45  milliamperes^The  2N2222 
will  get  warm  if  the  key  is 
held  down  for  extended 
periods.  Warm  is  okay,  but 
hot  is  noL  Got  it? 

As  I  type  this,  I  have  just 
worked  Tennessee  -  500 
miles  with  a  569  signal  report 

at  high  noon.  Nobody 
believes  I'm  running  just  one 
transistor  .  .  .  ■ 
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Where  You  Can't 
Solder  or  Weld 


-  -  joining  dissimilar 


About  eleven  years  ago  a 
close  neighbor  in  Wash- 
ington, D.C,  complained 
of  TV  I  several  months  after 
she  purchased  a  new  TV  set. 
The  trouble  was  completely 
cured  for  the  time  being 
when  her  husband  and  son-in- 
law  took  down  the  old 
antenna  and  cleaned  all 
contacts  on  it  as  well  as  both 
ends  of  the  lead-in. 

On  another  occasion,  my 
all-metal  20  meter  quad  with 
aluminum  tube  inserts  (see 
May,  1969,  73  Magazine) 
started  acting  up  after  a  few 
months,  A  resistance  reading 
through  100  feet  RG8-U 
feeder  and  the  quad's  driven 
element  showed  a  variation 
from  pure  or  normal  resis- 
tance for  that  length,  at  one 
moment,  to  all  the  way  to 
infinity  over  a  brief  period 
while  a  normal  breeze  was 
blowing. 

How  often  have  you  read 
or  heard  of  adjusting  the 
element  length  of  a  home 
brew  beam  by  shoving  the 
shorter  aluminum  tubing 
further  into  the  end  of  the 
main  tubing  until  the  desired 
overall   length  was  obtained, 


with  nothing  more  than  a 
clamp  or  self-seating  screw  to 
hold  it  in  place? 

Then,  too,  have  ynu  not  at 
one  time  or  another  been 
plagued  with  rectification  in 
one  of  your  antenna  systems, 
particularly  where  aluminum 
and  copper  are  used? 

Scraping  the  enamel  or 
other  factory-applied  coating 
off  copper  wire  used  for 
quads  beyond  the  point 
where  soldering  is  necessary 
causes  oxidation  or  corrosion 
on  the  scraped  surface, 
particularly  down  here  in 
coastal  Florida  where  the  air 
contains  salt  spray.  This  is 
said  to  interfere  with  rf, 
which  travels  on  the  surface 
of  the  wire.  Even  power  line 
insulators  during  a  prolonged 
drought  as  we  had  in  1967 
can  keep  you  guessing 
temporarily  as  to  the  cause  of 
poor  reception  until  a  good 
shower  cleans  the  insulators 
not  otherwise  defective. 

This  article  is  intended  to 
help  you  correct  at  least  one 
source    of    trouble  one 

which  involves  the  use  *>l 
incompatible  metals  such  as 
copper  and  aluminum. 

Some    years    ago,    while 


"reading  the  mail/1  a  fellow 
was  heard  to  say  that  his 
backyard  was  full  of  TV 
antennas  which  he  had 
removed  on  service  calls  and 
found  it  necessary  to  replace 
with  new  material.  On  this 
point,  it  is  a  fact  that  there  is 
a  vast  difference  between  the 
12  foot  lengths  of  aluminum 
tubing  of  different  diameters 
and  wall  thickness  purchased 
from  a  well-known  supplier  in 
Washington,  D.C,  and  the 
comparatively  poor  material 
in  use  on  many  antennas, 
whether  for  amateur  use  01 
TV.  Down  here,  TV  antennas 
are  mostly  anodized  on  the 
outside  a1  least,  to  prevent  or 
hinder  oxidation  and/or 
corrosion  in  the  salt  air,  but 
amateur  beam  antennas  are 
not. 

In  1953  Mike  A.  Miller, 
Assistant  Chief  of  the  Process 
Metallurgy  Division  of  the 
Aluminum  Research  Labora- 
tories, New  Kensington,  P, 
delivered  a  paper  at  the 
National  Spring  Meeting, 
AWS,  Houston,  Texas, 
entitled  "Joining  Aluminum 
to  Other  Metals."  He  dis- 
cussed methods  of  joining 
aluminum  to  other  metals  by 
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fusion  welding,  pressure 
welding,  brazing,  soldering, 
diffusion  welding  and  resin 
bonding.  The  article's 
abstract  stales  in  part  that 
aluminum  can  be  joined  to  a 
large  number  of  other  metals 
by  various  methods.  The  join- 
ing  method  chosen  will 
depend  on  the  metal  to  be 
joined  to  aluminum,  the 
design  of  the  parts,  the  per- 
missible temperatures  of  pin- 
ing and  on  the  service  require- 
ments of  the  completed 
assembly. 

A  lot  of  the  foregoing  may 
be  of  little  interest  to  the 
average  ham.  Although  Miller 
said  aluminum  and  copper 
may  be  joined  for  electrical 
applications  by  employing  a 
special  arc-welding  technique, 
several  telephone  calls  to  the 
Baltimore  firm  from  whom 
the  above-mentioned  paper 
was  obtained  elicited  a  far 
more  simple  method  for  use 
by  us  hams  (see  Fig,  1). 

Fig.  1  illustrates  graphi- 
cally the  method  of  joining 
an  aluminum  tuning  element 
that  is  telescoped  or  slid  into 
the  main  tube.  It  is  suggested 
that  you  first  insert  E,  a 
wood  dowel,  into  the  end  of 
the  inner  section  to  prevent  a 
concave  surface  under 
pressure.  Then  slide  the 
tuning  clement  F  into  the 
main  tube  G  to  arrive  at  the 
resonant  frequency  desired. 
Drill  holes  at  A  through  Et  F 
and  G  to  permit  insertion  of 
6/32  nickel-plated  steel  bolls 
as  indicated,  A  copper  strip, 
with  a  similar  hole  at  each 
end,  is  then  tinned  at  its  ends, 
including  the  inside  edges  of 
the  holes,  .md  placed  in 
position  as  shown  at  D.  B, 
nickel-plated  steel  washers, 
are  then  placed  above  and 
below  the  holes  in  the  plated 
or  tinned  copper  strip,  and 
the  assembly  fastened 
securely  with  the  nickel- 
plated  steel  bolls,  A,  and 
similar  nuts,  C.  Of  course,  the 
''contact  surfaces'*  of  the 
aluminum  tubing  must 
previously  have  been 
burnished  or  cleaned.  All  that 
remains  now  is  to  cover  the 
joint  with  Amphenot  silicone 
compound   or   other  suitable 


'goo      to    exclude    oxygen, 

whether    from    air,    dew   or 
rain. 

Coax  terminals  at  the  feed* 
point  of  a  beam  (sec  Fig.  2) 
arc  joined  similarly  except 
that  the  copper  center 
conductor  and  the  shield  are 
substituted  for  the  copper 
sirip,  Remember  lhai,  in  Fig. 
1  and  Fig.  2,  no  part  of  the 
untinned  copper  must  come 
in  contact  with  the  joint  as 
illustrated,  and  nickel-plated 
steel  washers  are  used  on 
both    sides    of    the    tinned 


Fig.  2 

copper. 

If  your  quad  antenna  uses 
beryllium  copper  wire,  a 
better  job  is  accomplished  if 
the  copper  is  silver- soldered 
instead  of  being  tinned. 

Aluminum  or  "clothesline 
wire11    used   for  di poles,   fed 


with  copper  leads,  are  joined 
as  in  Fig,  2,  Mash  the  ends  of 
the  aluminum  wire  flat;  insert 
ends  in  a  good  vise,  First  drill 
a  hole  with  a  smaller  size 
drill,  and  then  enlarge  the 
hole  with  a  drill  to  take  the 
6/32  bolts  referred  to  above. 


And      don't      forget      the 
"coating." 

If  you  are  a  DX  hound, 
your  antenna  connections 
play  a  most  important  role  in 
the  power  you  "put  out"  as 
well  as  in  the  signals  you 
hope  to  capture. » 
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channels  has  started  to  run  these  tapes 
on  Wednesday  evenings  at  6:30  pm. 
Unlike  many  public  service  programs 
supplied  to  these  stations  by  various 
sources,  they  have  chosen  to  give  the 
"Wide  World  of  Amateur  Radio" 
prime  time,  as  they  feel  that  with  the 
high  potential  interest  in  radio  com 
muni  cat  ions,  many  CB  operators  will 
be  listening  at  these  hours.  All  partici 
pa  ting  stations  have  been  warned  that 
these  tapes  can  only  be  used  as  a 
non-sponsored  public  service  broad- 
cast  and  the  local  amateurs  have  been 
warned  that  repfay  of  these  tapes  or 
recordings  made  on  the  air  can  not  be 
done  on  the  ham  bands. 

Production  of  these  shows  requires 
the  services  of  the  WBAU  studios  with 
Bruce  Barlow  manning  the  board.  A 
typical  session  will  produce  thirty  to 
forty-five  minutes  of  tape.  This  tape  is 
then  edited  down  to  one  or  two 
fifteen  minute  shows.  Our  thanks  go 
to  Doug  Edwards,  who  so  kindly 
offered  to  record  the  open  and  close 
of  each  show.  Editing  is  done  at  the 
Studios  of  CBS  New  York,  and  we 
thank  them  for  thdr  assistance  in 
making  these  shows  possible.  Logisti 
cally,  the  major  difficulties  involved 
are  those  of  having  a  studio  available, 
transporting  the  necessary  participants 
to  and  from  the  studios,  editing  the 
tapes  and  making  the  necessary  dupli- 
cates and  getting  the  tape  to  the 
station  on  time.  Being  committed  to  a 
minimum  of  sixteen  weekly  shows,  we 
have  at  this  writing  completed  and 
aired  seven  shows  and  three  are  ready 
to  go.  It  has  been  a  difficult  and 
sometimes  trying  experience,  but  we 
at  LIMARC  feel  that  proper  exposure 
and  adequate  publicity  can  do  nothing 
but  help  amateur  radio. 

Harvey  Hurwitz  WA2HYS 
Oceanside  NY 


MORE  JAMMING 


I'm  a  Novice,  and  I've  got  a  message 
For  all  you  others  who  operate  in  the 
Novice  bands:  QUIT  JAMMING!!!! 
Whenever  I  hear  someone  COing, 
about  ihe  time  I  hear  the  guy  identify- 
ing, I  hear  someone  CQing  almost 
right  on  top  of  him.  That's  not  only 
bad  procedure,  that's  stupidity  I  Some 
of  you  guys  who  rion't  venture  into 
the  Novice  bands  very  much  -  go 
there  sometime  and  you'll  find  out 
what  J  mean.  You'll  hear  some  guys 
CQinq  right  on  top  of  him  and  you'll 
never  know  who  he  was. 

When  I  was  studying  for  my  Novice 
license,  I  knew  about  antennas,  what 
frequencies  I  could  use.  and  all  that 
stuff  except  one  thing:  procedure,  1 
didn't  know  how  to  use  SK.  AR,  or 
what  to  say  after  the  other  guy 
handed  it  over  to  you  And  then  there 
are  these  guys  who  CQ  anywhere 
without  listening,  usually  jamming  a 
DX  QSO  or  trying  to  get  the  DX  at 
somebody  else's  expense.  And  many 
of  the  League  publications  have  been 
very  vague  about  this.  So,  you  guysr 
whoever 's  doing  [his,  please  give  us 
guys  who  don't  do  this  jamming  a 
chance  to  get  a  decent  QSO,  It  ain't 
every  man  for  himself,  you  know, 

Tom  Carney  WB9RXJ 
Sterling  IL 


c 


ONE  VOTE 


Keep  meaning  to  write,  but  it  seems 
like  I  am  always  too  busy. 

Re  your  I/O  Editorial  in  October 
73:  one  vote  for  the  I/O  section.  I  do 
not  now  own  a  computer;  however;  I 
do  hope  to  as  soon  as  t  find  the  time 
to  get  more  involved.  The  I/O  section 
makes  me  feel   like  I   am  keeping  in 


touch:  I  do  learn  from  it,  and  I 
certainly  do  feel  that  computers  are  a 
part  of  hamming.  There  will  always  be 
newcomers  to  hamming,  hopefully,  so 
one  more  big  vote  for  the  basics,  i.e., 
what  size  resistor  do  I  want  to  use 
here  or  why,  and  how  do  I  compute 
what  size  capacitor  to  use  there  and, 
hopefully,  just  as  basic  material  about 
computing.  I  do  also  enjoy  the 
advanced  articles. 

I  am  a  WW  II  pilot  who  still  earns 
his  living  flying,  and  would  like  to 
take  this  opportunity  to  tell  you  how 
much  I  have  enjoyed  Mr.  W.  Sanger 
Green's  articles,  the  "Autobiography 
of  an  Ancient  Aviator." 

Keep  up  the  fine  work;  we're  out 

here  even  if  we  don't  write  too  often, 

JohnG.  Bilotta  WA1PMK 

PJaugatuck  CT 


CRUDE.  BUT  NICE 


] 


I  enjoyed  very  much  your  article  on 
Tesla  in  the  November  issue.  I  have 
been  trying  to  find  some  information 
on  him,  so  the  bibliography  alone  was 
worth  the  price  of  the  magazine. 

I  would  also  like  to  pass  on  a  rather 
crude  indirect  comment  relative  to 
your  Advanced  Qass  Study  Guide 
made  by  an  FCC  engineer.  I  read  the 
Guide  over  twice  before  taking  my 
exam,  and  when  the  examiner  told  me 
that  I  had  passed,  he  said  "Man,  you 
must  have  studied  your  ass  off."  Quite 
a  compliment  to  me  and  7 3. 

David  M.  Gray,  Jr.  WB5NZF 
MoreauviMe  LA 


IMOVtCE  HELP 


] 


I    usually   don't  make  an  issue  of 
subscribing    to   a   mag  by   writing  a 

letter,  but  1  would  like  you  to  know  I 
learned  5  wpm  from  one  of  your  tapes 
I  purchased  in  Medford,  Mass.  at  Tufts 
Radio  store  a  year  ago  July  while  on 
vacation  in  the  east.  It  made  it  pos- 
sible for  me  to  get  my  Novice  ticket, 
and  I  was  wondering  just  the  other 
day  where  I  could  get  another  one  of 
your  tapes,  Hope  i  can  do  as  well  with 
it  as  the  5  wpm  tape  I  learned  from. 
Paul  E.  Taylor  WB9VCI 
MonroeviUe  IN 


MMM 


In  your  December,  1976p  issue  of 
73,  page  1 19,  you  criticize  Mmi  Mrcro 
Mart.  I  wish  to  disagree  with  you,  I 
had  sent  in  a  sixty  nine  dollar  order 
for  many  books  they  offer  and  a 
keyboard  which  cost  $27  00.  This 
keyboard  is  fully  ASCII  encoded,  case 
enclosed,  with  numerous  other  display 
switches  and  worth  much  more  than 
their  asking  price. 

All  I'm  saying  is  that  M.M.M.  had 
no  problems  with  my  order  and  til  do 
business  with  them  again.  They  seem 
to  have  no  problems  whatsoever. 

Art  Surges 
Evergreen  Park  IL 


SATISFIED 


] 


Well,  I  hope  you're  satisfied, 
Wayne.  Even  though  I  let  my  Techni 
cian  ticket  lapse  eight  years  ago  (I'm 
not  much  of  a  talker},  1  kept  up  my 
subscription  to  7 J.  You  kept  pound- 
ing at  me  with  2m  FM,  repeaters  and 
such.  Vou  urged  me  to  buy  your 
study  guides  and  your  code  tapes,  I 
just  got  back  from  the  Federal  Build- 
ing, downtown  Chut  ago,  having  easily 
passed  the  exams  for  my  new  Tech 
ticket.  I  hope  you're  satisfied.  1  am! 

Chuck  JSIeuman 
Skokie  IL 


L 


WHICH  uP? 


] 


Congratulations  on  your  new  maga- 
zine, for  which  I  have  enclosed  a 
subscription,  I  talked  With  you  when 
you  were  in  Jordan  and  also  when  you 
were  in  F03  as  well  as  several  times 
on  20  meters  when  I  lived  in  Oakland. 

1  just  got  started  getting  into  com- 
puters. Thought  the  Kim  2  looked 
pretty     good;     however,    thought     I 

would  wait  for  your  magazine  and  get 
the  information  about  many  of  the 
others. 

My  very  best  wishes  for  your  con- 
tinued success  and  good  health. 

Edward  Van  Bosch  W6KDI 

Walnut  Creek  CA 
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Otto  Balke,  Jr.    WAQCKG 
J  804  Rose  Drive 
Columbia  MO  65201 


Exciting  New  Touchtone  IC 

--make  phone  calls  with  your  HT 


After  many  tries  and  an 
equal  number  of 
failures  to  gel  the  rf  out  of 
my  MH890O  chip,  I  had  just 
about  given  up  on  using  the 
beautiful  Chrom  erics  key- 
board which  I  had  optimis- 
tically mounted  on  my  rig. 
Then  I  saw  the  specs  on  the 
MCI  4410  chip.  Too  good  to 
be  true! 

I  sent  off  to  Data  Signal, 
lnc,p  for  the  chip,  printed 
circuit  board  and  compo- 
nents. The  Data  Signal  circuit 
is  shown  in  my  diagram  in  the 
dotted  lines.  This  is  a  great 
combination,  and  is  so  small 
that  it  will  fit  almost  any 
corner  of  most  rigs  (lots  of 
room  even  with  the  large 
crystal  in  my  Wilson  HT). 


To  keep  a  short  story 
short,   I  wired  up  the  board, 

installed  it,  and  it  worked. 
There  was  adequate  drive  for 
full  deviation  and  the  first 
attempt  brought  up  the  auto- 
patch.  So  far  so  good. 

Now,  how  to  automati- 
cally key  the  transmitter 
when  a  key  is  depressed. 
Everyone  who  has  operated 
mobile  has  had  the  mike  cord 
wrapped  around  the  steering 
wheel  at  some  embarrassing 
time.  You  just  can't  drive, 
push  buttons  and  key  a  mike 
all  at  once!  After  a  voltmeter, 
mA  meter  and  scope  check  of 
the  entire  circuit,  there  was 
no  apparent  place  to  obtain  a 
good  reliable  indicator  that  a 
key  has  been  depressed. 


Enter  the  ubiquitous  741, 
the  problem  solver  where  all 
else  fails.  The  741  is 
stabilized  in  the  off  condition 
via  R7,  R8,  and  R9.  A  small 
lone  signal  js  picked  off  the 
original  circuit  at  the  junction 
of  the  two  3.9k  resistors  and 
coupled  to  pin  3  of  the  741 
by  the  ,01  ceramic  cap.  When 
a  key  is  depressed,  the  741 
amplifies  the  tone  and  con- 
verts it  into  a  series  of  plus  12 
volt  pulses.  These  are  rec- 
tified by  the  diode  which 
pumps  the  2.2  uF  electrolytic 
cap.  This  in  turn  switches  on 
the  NPN  transistor,  picking 
the  relay.  The  2.2  uF  cap 
determines  the  hold  on  time 
for  the  transmitter.  Leakage 
of  the  cap  and  other  compo- 
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nents  eliminates  the  need  for 
Fttt, 

Adjustments 

The  only  adjustments  re- 
quired are  the  selection  of  the 
electrolytic  capacitor  (I  used 
2.2  uF)  to  determine  the 
"hold  on"  time  of  the  trans- 
mitter, and  the  adjustment  of 
R5.  To  adjust  R5,  put  a 
voltmeter  on  pin  6  of  the  741 
and  find  the  point  where  the 
741  turns  off  with  no  signal 
(no  key  depressed)  applied. 
Gradually  go  in  the  off  direc- 
tion while  depressing  a  key. 
The  point  where  the  741  re- 
mains off  with  the  key  de- 
pressed is  the  low  limit.  Set 
the  pot  half  way  between  the 
no  signal  off  point  and  the 
key  depressed  off  point  for 
best  reliability. 

R6  was  added  to  take 
some  of  the  load  off  the 
/ener  diode  when  used  for 
mobile  operation.  The  reg- 
ulated 5,1  volts  is  used  to  bias 
the  741  to  assure  more  stable 
operation.  ■ 


Fig.  I.  Touchtone  automatic  keying  circuit  (transmitter)  for  the  MCI 44 10  chip.  All  resistors  % 
Watt. 


Parts  List 

R6  -  1 50  Ohm  %  Watt 
R7,  8  -  39k  Ohm  %  Watt 
R9  —  5k  multi-turn  trim  pot 
RIO-  10k  Ohm  '/*  Wat  i 
CI  -  .01  uF  10  V  ceramic 
C2  -  2.2  uF  25  V  dc  electrolytic 
D1f   2  —    IN4001   or  equiv.   (not 
critical) 

01   -  2N3567  NPN  (any  switch- 
ing   NPN    which    will    carry    the 
relay  current  will  work) 
I  CI  —  741  op  amp 
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"Clever  buyers  request  our  free  flyer" 


TERMS:  Add  50c  handling  to  orders  under  $10;  no  COD  orders,  but  we  wel- 
come Mastercharge*  and  BankAmericard*  our  2k  hour  charge  card  desk  is 
ready  to  take  your  order  at  (415)  562-0616.  Calif  omians  add  tax.  We 
pay  postage  except  where  indicated.   Thank  you  for  your  business! 
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25  PIN  15-232 
CONNECTORS 

Submini  D  type 

Hale  plug  comes  with 
plastic  hood. .. ,53.95 
Order  part  #DB25P 

Female  jack $3.95 

Order  part  #DB25S 


With  mntg, 
hardware ; 
similar  to 
C&K  #7101, 
Contacts 
rated  up 
to  5A@  120V. 

$1.10  each 
or  5  for  §5 
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Eight  SPST  switches  in 
a  DIP  package  for  $1.95 
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UNINTERE6TING  6PECIRL 
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It  may  be  hard  to  get  excited 

parts  like  the  709  OF  AMP.. 

factory  fresh,  prime  parts, 

vou  interested,  we're  selling 
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about  "old  standby" 
,  even  when  they  '  re 
So  in  order  to  gi 
then  at  4/  $1.00 
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.33  uF  MYLAR 
201,  50  WVDC 
SIX  FOR  $1,00 


WE  NOW  DISTRIBUTE 
KNOWLEDGE 

we  are  happy  to  carry  the  Adam  Osborne  &  Associates  se- 
ries of  books  on  microcomputers,  as  lucid  and  complete 
a  treatment  of  the  subject  as  we've  seen  to  date. 

All  books  postpaid  in  the  USA;  set  of  all  three  books 
available  for  $25,00. 

VOL  1  "An  Introduction  to  Microcomputers1'  Order  book 
#2001 $7.50 

VOL  2  This  recent  addition  gives  up-to-date  informa- 
tion on  microprocessors  ---  equivalent  to  hundreds  of 
pages  of  data  sheets.   Order  book  #3001,. ..$12,50 


VOL  3 
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Programming  for  Logic  Design"  #4001  $7.50 
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Pretty  soon  it's  going  to  be  time  for  the  in- 
troduction of  our  new  model  12  Volt,  8  Amp 
power  supply.  This  one  can  handle  12  Amps  on 
transmit  and  includes  overvoltage  protection. 
The  big  news  is  that  it's  super  easy  to  build, 
since  everything  except  the  transformer  and  a 
couple  other  parts  mount  on  the  circuit  board. 
We  don't  have  the  price  nailed  down  yet,  but 
when  we  do,  watch  this  space  for  details. 
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There  are  no  screw*  or  fasteners  to  mar 
the  lines  of  these  beautiful  enclosures. 
Has  provisions  For  card  gut  be*,  connec- 
tor*, etc.  on  the  inside.  Available  in 
black  or  courtlier  blue  with  white  front 
panel;  shipped  unassembled. 
W5-17-I7U     5-5*' h\   I7-5B1,W1    17,  VO 

$79.25 

#¥P7-17-J7U     7*2&'H,    T7.59"wT    I7.»MD 

W9-(7-t7u"     9.0VH,    17.58'M,   £1.&"D     or 
exact    same   stze    as     IMSAI   mi crocoffjputer. 

S96+50 
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Revisiting  the  COR 

-  -  improvements  on 

the  April  76  model 


William  Hosking  W7JSW 
8626  E  Clarendon 
Scottsdah  AZ    35251 

The  circuit  I  presented  in 
the  April,  1976,  issue  o\ 
73  Magazine  worked  just  fine 
for  me  for  six  or  eight 
months,  but  then  my  ham 
instinct  u>  "add  onTt  over- 
came my  better  judgment  and 
I  decided  to  improve  the 
system.  During  that  eight 
month  period  I  had  jury- 
rigged  an  identifier  keying 
circuit  on  the  original  COR  to 
key  an  identifier  I  had  built.  I 
wanted  to  clean  up  that  rat's 
nest  and  add  some  features 
such  as  adjustable  dropout 
delay  to  the  COR  so  modifi- 
cation of  the  original  became 
a  necessity. 

Features 

In     the     revised     unit,     I 


wanted  some  extra  features. 
These     included     dropout 

delay,  transmitter  time-out, 
control  inhibit,  and  extra 
keying  contacts  for  such  uses 
as  an  identifier,  I  also 
decided,  as  long  as  I  was 
about  it,  that  I  would  put  the 
whole  mess  on  plug-in  circuit 
boards  and  bring  controls  For 
the  above  delays  and  times 
out  to  the  front  panel, 

Circuit 

The  revised  circuit  is 
shown  in  Fig,  1.  The  original 
relay  is  now  replaced  with  a 

NOR  gate,  U1  A.  The  input  to 
U1A  from  the  COR  also 
triggers  monostable  U2  on 
the  trailing  edge.  The  output 
of  U2  then  goes  back  to  the 
input  of  U1A  and  keeps  its 
output  low  for  a  short  time 
after  COR  release.  This  time 
period  is  adjustable   and  on 


mine  is  a  front  panel  control. 
The  1  uF  capacitor  on  U2 
will  be  covered  later  in  the 
article. 

The   second    part  of  U1, 

U1  B,  uses  the  output  of  U1  A 
and  a  low  (ground)  on  the 
control  line  to  produce  a  high 
on  its  output.  The  high 
output  of  U1B  drives  relay 
RY1  and  also  an  LED  indi* 
cator  (optional).  I  use  the 
relay  contacts  for  PTT,  ID 
key,  and  other  uses. 

Diode  D1  and  SCR  Q5  are 

the  active  elements  of  the 
time-out  circuit,  D1  is  present 
because  the  SCR  I  had  would 
not  turn  Q4  off  completely. 
Transistor  05  is  driven  from 
U1A,  which  is  high  when  no 
signal  is  present  (squelched). 
This  turns  Q5  on  and 
prevents  C4  from  charging. 
When    the    receiver   unsquel- 


■'r 


■R2 


Ol 


6"  ^ql^ 


u.  '. 


LU0i£ 


aDUTTROL 


HS 


!*«    m    i^m*     -If1 
-Qlp 


SO 


•a 


•?4 


|OPPM0*F 


0 


-■v.v- 


Hfi 


..  .■ 
■M* TO  LED 


"I 


PROFCi'T  . 


\Q\ 


C2 


'fit* 


T 


* 


H>  KEY    y 


% 


Cl 


A 4 


B-ri 


*TMW£ 


Fig.  L  Complete  circuit  of  the  COR  /TIMER,  The  circuit  requires  a  ground  on  "control  inhibit" 
to  operate.  "Audio  Mute**  goes  back  to  my  audio  interface  board  to  shut  off  the  audio  during 
the  dropout  delay. 


ches,  Q5  turns  off  and  C4 
charges  until  Q7  turns  on, 
which  in  turn  opens  the  PTT 
relay.  With  the  values  shown, 
the  time-out  should  be 
adjustable  from  about  50 
seconds  to  about  3  minutes, 
One  more  circuit  is  added, 
and  that  is  Q6.  Q6  is  driven 
from  the  keying  output  of 
my  IDer  and  turns  the  PTT 
relay  on  without  triggering 
the  COR  or  timer  circuits. 

Operation 

I  put  the  above  circuit  all 

together  on  the  bench  and  it 
worked  perfectly.  I  then  built 
it  on  plug-in  circuit  boards 
and,  wonder  of  wonders,  it 
slill  worked.  I  then  mounted 
that  board  and  the  identifier  I 
had  built  in  a  logic  rack  on  a 
new  repeater  panel  recently 
built.  1  hooked  up  all  the 
lines,  powered  the  beast  up 
and  -  ouch!  —  every  time  I 
keyed  it  up,  it  would  retrigger 
itself  every  few  seconds  until 
I  hit  the  control  inhibit.  It 
just  sat  there  going  click  ,  , . 
click  .  .  -  click  ...  ad 
infinitum, 

I  immediately  took  the 
standard  TTL  logic  fixup 
mode.  I  put  .01  uF  capacitors 
on  every  chip  and  on  every 
line  that  I  possibly  thought 
could  help.  To  make  a  long 
story  sad  and  short  ...  it 
didn't  work. 

To  make  a  short  story  out 
of  several  days  of  gloom  and 
despair,  I  finally  cured  the 
problem  entirely  by  accident. 
1  accidenlly  shorted  a  1  uF 
capacitor  from  the  timing  pin 
on  U2  (pin  14)  to  ground, 
and  the  problem  went  away. 
Although  I  had  fears  of 
drastically  altering  the  timing, 
I  still  hung  the  1  uF  there  and 
proceeded  to  test.  Repeated 
tests  indicated  that  the 
original  problem  had  gone 
away  and  the  timing  had  not 
been  changed. 

Conclusion 

The  circuit  of  Fig,  1  is 
now  part  of  a  control  rack 
which  contains  the  COR /PTT 
circuits,  my  IDer,  and  some 
audio  interface  circuits  in 
addition  to  the  control 
decoders.    Fig.   2   shows  the 
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front  panel  controls  I  used. 

Although  I  put  mine  on  a 
multi-purpose,  plug-in  circuit 
card,  I  did  design  a  printed 
circuit  board  for  the  circuit 
and  they  can  be  obtained 
from  CONTACT  R&D,  35  W. 
Fairmont  Drive,  Tempe  AZ 
85281  for  $4.95  ppd.  Also  I 
am  preparing  a  plug-in  circuit 
board  for  the  COR  plus  a 
single  function  tone  control 
which  should  be  ready  by  the 
time  this  gets  published. 
Write  to  CONTACT  for 
details.  ■ 


Fig,  2.  Front  panel  controls.  These  can  be  put  on  the  board  If 
desired. 


Parts  List 


R1-1M 

R2-  3.3k 

R3-    3.3k 

R4-  Ik 

R5  -  3.3k 

R6,  1 1  -  4.7k 

R7  -  470 

R8  -  Ik 

R9  -  2.2k 

R10-  Z2k 

Ry1  -  12  volt  relay 

C1  ^0.1  uF 

C2      100uF/12V 

C3-  1  uF/12  V 

C4      4O0uF/12V 


01       1N914/1N4148 

D2  -  1N4001  or  equiv. 

Q1        MPFl02or  equiv, 

Q2-Q6  -  MPS6521 

Q7    -     2N5060  or   equiv.   plastic 

SCR 

U1  -  7402 

U2-  74123 

Fixed    resistors    are    all    V*    Watt 

10 

Panel  Parts: 

R12       50k 

R 1 3  -  50k 

R14  -   5  Meg 

LED  (optional) 
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from  page  4 

to  get  every  club  member  to  work  a 
mention  of  the  special  guest  into  his 
contacts,  not  only  for  the  chap  he  is 
talking  with  to  hear,  but  for  all  local 
listeners.  Some  c I  Libs  have  had  great 
success  with  phone  canvasses  of  every 
ham  in  the  area,  for  getting  them  out 
to  a  special  meeting  is  the  first  step 
toward  getting  them  to  pin  the  cfub- 

WHAT  TO  ADVERTISE 

Just  saying  that  some  joker  is  going 
to  he  there  to  speak  isn't  likely  to  get 
people  oul  You  may  think  your 
speaker  is  famous,  but  the  chances  are 
thai  a  lot  of  hams  won't  agree.  As  in 
all  advertising,  think  in  terms  of  what 
the  benefits  are  to  the  chap  you  want 
to  come.  Will  he  be  realty  entertained? 
Tell  him  so.  Will  he  also  leam  a  lot 
which  will  be  of  value  to  him?  Tell 
him  I 

When  I  talk  to  ham  clubs  I  tell  a  fat 
of  things  that  I  could  never  print  in 
the  magazine.  Our  lawyers  won't  even 
let  nv  tell  you  what  well  known  ham 
fnrns  we've  been  having  serious 
troubles  with,  and  what  the  problems 
are.  You  might  just  gel  a  lot  of  inside 
dope  on  what  is  happening  in  amateur 
radio,  not  only  with  manufacturers 
and  dealers,  but  with  some  of  the  ham 
magazines 

Some  hams  would  like  to  know  the 
real  inside  information  on  what  is 
going  on  with  the  FCC,  with  the 
ARRL,  with  CO  Magazim,  with  the 
coming  WARC.  and  things  like  that.  I 
kind  of  hint  around  a  bit  about  these 
in  73 \  but  m  a  Club  meeting  I  answer 
all  questions  ,  ,  even  questions  about 
73  and  Kilobaud. 

Ftnd  out  what  your  speaker  may  be 
able  to  talk  about  to  enthuse  the 
listeners,  and  stress  that  in  the  PR. 
The  above  two  paragraphs  were 
merely  by  way  of  example  —  pJease 
don't  ask  me  to  come  and  talk,  I  try 


EDITORIAL  BY  WA  YNE  GREEN 

to  plan  my  life  so  I  can  just  barely, 
with  a  very  few  hours  of  sleep  and  a 
seven  day  week,  get  90%  of  what  I 
should  do  done,  with  no  time  allo- 
cated for  talking,  On  the  few  occa- 
sions when  I  talk  to  a  group,  mostly  at 
conventions,  t  make  a  tape  ,  ,  -  and 
copies  of  the  tapes  are  available. 

DOLLAR  AN  HOUR 

A  few  old-timers  may  remember 
with  nostalgia  the  days  when  someone 
making  a  dollar  an  hour  wasn't  doing 
all  that  badly.  If  you  happen  to  know 
any  of  these  chaps,  wake  them  up  and 
tt?ll  them  that  Wayne  Green  has 
figured  nut  a  way  to  oat  bark  to  those 
good  old  days  back  to  a  dollar  an 
hour1 

Heck,  I  was  chief  engineer  of  a 
thousand  Watt  broadcast  station  at 
one  time  and  made  90c  an  hour. 
Fortunately  I  worked  a  90  hour  week, 
so  it  did  mount  up.  And  the  90  hour 
week  left  no  time  to  Spend  any  of  the 
money,  so  I  saved  doubly  and  event u 
ally  was  able  to  buy  my  freedom. 

So  how  do  we  get  back  to  a  dollar 
an  hour?  Simplest  thing  in  the  world 
-  all  we  have  to  do  is  change  our  day 
to  100  hours  instead  of  24.  This  will 
make  decimal  time  possible  and 
simplify  watches.  Sixty  minutes  in  an 
hour  is  ridiculous  —  shame  on  you 
putting  up  with  such  a  nutty  system 
for  all  these  years. 

If  we  change  to  a  30  hour  work  day 
we'd  make  about  S150  per  week  at  a 
dollar  an  hour.  That  would  be  a 
slightly  smaller  percentage  of  our  nor- 
mal working  time  It  he  8  hour  day), 
but  not  a  lot. 

The  next  step  would  be  to  have  100 
minutes  per  hour  instead  of  60.  This 
would  make  a  new  minute  last  about 
B%  seconds,  which  should  be  long 
enough  for  anyone.  We  might  call 
them  centihours,  with  millihours 
being  0.85  seconds  long. 

Oh    well,    if  you  Ye  going  to  fight 


every  new  idea  that  comes  up    .  . 

NOVICE  MAGAZINES  ACOMING? 
Yes,  yes,  I've  read  that  stuff  about 
a  "new"  CO ,.  .  ,  pardon  me  for  being 
a  bit  jaded  as  far  as  "new"  CQ$  go  .  .  . 
they  seem  to  be  periodic  fantasies 
which  quickly  fade  away  . . .  and  I 
would  have  put  the  present  circulation 
of  the  magazine  at  more  like  7,500 
than  the  40,000  claimed  . , .  either 
way  some  changes  won't  hurt. 

While  there  is  a  need  for  more 
articfes  for  beginners,  my  own  feeling 
is  that  beginners  are  just  as  interested 
as  anyone  efse  in  the  state  of  the  art 
and  developments  in  all  of  the  25  or 
so  hobbies  which  make  up  amateur 
radio  .  .  .  thus  while  there  is  a  need  for 
more  fundamental  type  articles  in  the 
ham  magazines,  I  doubt  that  there  is 
much  of  a  need  for  whole  magazines 
devoted  to  "run,  Spot,  run"  level 
articles* 

The  major  interest  at  CO  has  been 
in  CB  for  a  long  time  now  and,  other 
than  h  fast  hormone  shot  to  ailing  old 
CO,  I  wonder  how  long  any  interest 
will  hold  up  in  their  loser.  Money 
talks,  and  S9  is  where  the  money  Is, 
We'll  see. 

Mam  Radio  magazine  has  also 
announced  a  Novice  magazine,  but  Til 
be  surprised  if  this  doesn't  eventually 
become  a  section  of  HR  and  sort  of 
fade  away. 

And  not  to  leave  any  charges  of 
favoritism,  \  must  mention  QST  too, 
much  as  it  goes  against  the  grain. 
They've  been  doing  some  strange 
things  down  there  in  Newington 
recently  ,  .  -  I  write  and  ask  them 
about  it  now  and  then,  but  they  don't 
answer  my  letters.  For  instance,  at 
conventions  I've  been  getting  a  con 
tinuous  barrage  of  visitors  to  the  73 
booth  volunteering  that  they  have 
dropped  their  subscriptions  to  QST. 
And  I  know  there  is  serious  concern  in 
Newington  over  this,  complete  with  a 
questionnaire  to  readers  asking  what  it 
is  about  QST  that  they  don't  like. 
Yet,  on  the  other  hand,  OS T  has  been 
claiming  incredible  increases  in  circu- 
lation .  .  .  a  puzzle.  Things  fell  into 
place  a  bit  when  during  the  New 
Orleans  ARRL  Convention  an  official 
explained  that  QST  was  now  sending 
two  copies  of  the  magazine  free  to 
30,000  libraries. 


The  recent  ARRL  claims  have  been 
for  1 35r0O0  copies  distributed,  so 
60,000  to  libraries  would  leave  60,000 
to  members,  10,000  for  radio  stores 
and  5000  for  back  issue  sales,  almost 
exactly  what  I  had  estimated.  They 
can  afford  to  send  a  lot  of  copies  for 
nothing  because  QST  enjoys  an 
incredibly  low  postal  rate  .  .  .  around 
2c  a  copy  the  fast  time  I  got  the 
figures  on  it.  I  haven't  checked  the 
cost  per  copy  for  mailing  73  lately, 
but  I  do  know  we  are  paying  70e  per 
copy  for  Kilobaud  magazine,  and  it  is 
only  144  pages  as  against  208  or  so 
for  73, 

None  of  this  is  of  any  real  signifi- 
cance to  readers  ,  ,  ,  what  counts  in 
the  Jong  run  is  whether  the  magazine 
is  interesting  and  really  worth  the 
money  it  costs.  If  the  new  Novice 
magazines  meet  this  requirement,  they 
will  sell  well. 

THE  PLAYBOYS 

I  got  some  reports  on  the  New 
Jersey  Playboy  Club  ARRL  Conven 
tion  ,  .  .  one  from  a  ham  who  went 
there  . . .  disappointed,  said  many 
people  (eft  early.  Another  from  a  ham 
deafer  who  said  it  was  great  .  .  .  lots  of 
people,  and  they  were  spending 
money  .  always  a  pleasant  thing  for 
dealers. 

Several  of  the  exhibitors  got  a  rude 
shock  when  a  man  showed  up 
demanding  that  they  collect  tax  on  all 
sales  and  give  it  to  him  before  they 
left.  Tufts  stood  up  to  the  guy, 
pointing  out  that  no  tax  was  due  on 
sales  made  by  out-of-state  vendors, 
unless  they  were  licensed  by  The  state 
Out-of-state  vendors  can  sell  if  they 
only  come  in  once  a  year;  otherwise,, 
they  are  supposed  to  get  a  license  and 
collect  lax,  The  tax  man  shut  up  when 
this  was  explained,  and  went  away  ,  . . 
never  to  be  seen  again. 

Word  is  that  one  exhibitor  was 
merrily  charging  the  tax  anyway,  and 
the  suspicion  is  that  they  did  not  turn 
in  this  money  to  New  Jersey,  Tsk. 

One  hint  to  readers  ...  if  you  find 
yourself  being  charged  a  sales  tax  by 
an  exhibitor  at  a  hamfest  who  is  there 
from  out  of  state,  get  a  receipt  for  the 
tax  and  check  with  your  state  to  make 
sure  the  money  was  turned  in.  While 
none  of  us  like  to  pay  a  tax,  we  don't 
want  to  be  ripped  off  for  the  money 
either. 
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The  Mighty 

Magnet  Mount  Antenna 


-  -  the  price  is  right:  zilch 


George  Hovorka  WAIPDY 
674  Brusfr  Hill  Rd, 
Milton  MA  02186 


Here  is  a  truly  versatile 
magnetic  mount  two 
meter  antenna  that  is  easy  to 
build.  The  heart  of  this 
antenna  is  the  magnet,  which 
must  be  able  to  retain  its  grip 
at  high  driving  speeds  and 
when  low  hanging  branches 
hit  the  antenna,  After  some 


searching  in  my  basement  for 
a  suitable  magnet,  I  found  a 
burned-out  twelve  inch  loud- 
speaker. The  speaker  had 
originally  been  used  in  a  rock 
and  roll  guitar  amplifier  and 
had  a  large  2]A  lb,  ceramic 
magnet  Such  a  speaker  could 
be  picked  up  gratis  from  any 
musical  repair  shop, 

Assembling  The  Antenna 

Before     handling     the 
magnet,  remove  your  watch. 


Treat  the  magnet  gently, 
since  the  ceramic  is  brittle 
like  glass.  Carefully  remove 
the  magnet  assembly  from 
the  loudspeaker  frame  with  a 
small  cold  chisel.  Now 
remove  the  metal  pole  pieces 
that  sandwich  the  magnet. 
These     are     usually     lightly 


i 


T 


1A" 


glued  to  the  magnet  and  can 
be  removed  with  the  aid  of  a 
rubber  hammer.  The  larger 
pole  piece  is  turned  over  and 
glued  to  the  top  of  the 
magnet  with  epoxy  {see 
photo). 

On  the  lop  of  the  magnet 
assembly,  a  loading  coil  is 
placed.  1  used  an  old  high 
voltage  insulator,  but  almost 
any  insulating  material  such 
as  phenolic,  plastic  rod  or 
pipe  will  do.  If  copper  pipe 
caps  are  epoxied  to  each  end, 
this  would  form  a  suitable 
coil  form.  Another  excellent 
coil  form  would  be  a  large 
blown-out  cartridge  fuse 
which  your  local  power  com- 
pany may  be  able  to  provide. 
The  dimensions  used  are  not 
too  critical  and  can  be  any- 
thing from  %  to  VA  inches  in 
diameter  and  about  8  inches 
high. 

On  this  form  9  turns  of 
#14  gauge  copper  wire  is 
wound.  The  type  of  wire  is 
not  terribly  critical  and 
ihinner  wire  could  be  used. 
As  a  radiating  element,  a  39 
inch  piece  of  coathanger  or 
other  stiff  wire  is  used.  For 
my   antenna,    I    straightened 
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END  CAP 
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9  TURN  LOADING  COIL 


POLE  PIECE 


MAGNET 


RG-58 


i 


BRAID  SOLDERED 


Close-up  view  of  base  and  loading  coil 


Fig,  I,  Loading  coil  and  base. 
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RG-58 


Fig.  2.  Schematic  diagram. 

out  a  heavy  coathanger  in  a 
vise  and  soldered  it  to  the  top 
cap.  The  coil  assembly  is  now 
either  soldered  or  epoxied  to 
the  metal  base. 

Finally  a  14  foot  length  of 
RG-58  coaxial  cable  is  con- 
nected to  ihe  antenna,  with 
the  inner  conductor  soldered 
to  the  bottom  end  of  the 
loading  coil.  The  outer  braid 
is  soldered  to  the  pole  piece 
with  a  large  soldering  iron. 
Alternatively,  a  hole  could  be 
drilled  and  tapped  in  the  pole 
piece.     The     braid     is    then 


secured  by  means  of  a  screw 
and  lock-washer.  As  a  final 
step,  the  exposed  braid  and 
inner    conductor    are   sealed 

with  silicone  RTV  to  prevent 
water  From  seeping  into  the 
coax. 

Tune-up 

The  completed  antenna  is 
now  placed  on  a  car  roof  or 
other  large  piece  of  sheet 
metal     and     the     radiating 

element  trimmed  for  lowest 
vswi\  If  a  vswr  meter  is  not 
available,  cut  the  antenna  to 
39  inches  in  length,  and  as 
long  as  reasonably  low  power 
levels  are  used,  the  antenna 
should  perform  well.  A  good 
rule  of  thumb  when  testing 
any  home  brew  antenna  is  to 
make  sure  that  it  receives 
correctly.  Check  it  with  an 
ohm  meter  before  firing  rf 
into  it. 

Conclusion 

My  antenna,  powered  by 
the  one  Watt  from  a  TR-22 
and  placed  atop  a  1960 
Chevy,  produced  truly  spec- 
tacular results.  The  WR1  ABV 


Antenna  mounted  on  top  of  author's  I960  Chevrolet 


machine  in  Boston  could  be 
hit  solidly  while  driving 
through  southern  New  Hamp- 
shire, at  an  airline  distance  of 
over  40  miles.  Operating 
stationary  mobile  from 
Easlon,    New    Hampshire,    it 


was  possible  to  hit  the 
WR1AEA  machine  in 
northern  Vermont  with  good 
results,  a  total  air  distance  of 
60  miles.  I  hope  this  antenna 
works  as  well  for  you  as  it  has 
for  mc.  Happy  mobiling.  ■ 
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Let  us  know  8  weeks  in  advance  so  that  you  won't  miss  a  single 
issue  of  73  Magazine* 

Attach  old  label  where  indicated  and  print  new  address  in  space 
provided.  Also  include  your  mailing  label  whenever  you  write 
concerning  your  subscription.  It  helps  us  serve  you  promptly. 
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CUSTOM  TRANSFORMERS 


HEAVY  DUTY 

REPLACEMENT 

TRANSFORMERS* 


Collins  30S  1  Plate 

Transformer  ....... 

Collins  51 6F  2  Power 

Transformer 

Hunter  2 00 0B  Plate 
Transformer  ....... 

ETO  A-77D  Plate 
Transformer  ».,.... 

Henry  2K  Plate 

Transformer 

Henry  2K-4  Plate 

Transformer * 

Henry  3K-A  Plate 
Transformer  ....... 

Heath  Marauder  HX  10 
Transformer 75,00 

*AH  Heavy  Duty  Replacement 
Transformers  are  positively 
guaranteed  to  run  cooler  and 
last  longer  than  the  original 
units. 


S1 50.00 


85.00 


125,00 


125.00 


125.00 


135,00 


150.00 


SPECIALS 

Plate  xfmr,  4600  Vac  at  1.5A 
ICAS  230  Vac  60  Hz  primary, 

wt.60lbs $175,00 

Plate  xfmr.  3600  Vac  at  1.0A 
ICAS  230  Vac  60  Hz  primary, 

wt.  41  lb $125.00 

Plate  xfmr,  3000  Vac  at  0.7A 
ICAS  115/230  Vac  60  Hz  pri., 

wt.  27  lb S95.00 

Plate  xfmr.  6000  Vet  at  0.8A 
CCS  115/230  Vac  60  Hz  Pri„ 

wt.  41  lb $135.00 

Fil  xfmr.  7.5  Vet  at  21 A  CCS 
117  Vac  60  Hz  primary  wt. 

8  lb  . ,  . .  $24,95 

Fil  Choke  bilfilar  wound  30 
Amp  rf  filament  choke  on 
1/2x7  rod $8,95 


Ail  transformers  are  manufactured  to  rigid  commercial  quality 
specifications  and  each  carries  a  24  month  guarantee*  Write 
today  for  a  free  quotation  on  any  transformer.  Choke,  or 
saturable  reactor. 

Peter  W.  Da  hi  Co. 

5325  Annette  *  El  Paso,  Texas  79924 

Telephone  1915)  568-9702  or  £915)  751  4856 
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Charles  A.  Moore  XE1CMB 
Av.  27  Poniente  2520 
Puebia,  Pvebla 
Mexico 


15.75  kHz 


Oscillator 


-  -  simple  TV  test  unit 


Tl  his  is  to  describe  a 
device  of  considerable 
value  to  the  many  hams  thai 
service  TVs  either  in  ihe  shop 
or  at  home.  It  has  not,  so  far 
as  I  am  aware,  been  used  or 
suggested  by  anyone  else.  It  is 
simply  a  regenerative  receiver 
set   on    15,75   kHz,   the   TV 

horizontal     oscillator     fre- 

■ 

quency. 

With  it  the  horizontal 
oscillator  frequency  can  be 
set  correctly  without  a  signal 
and  the  adjustment  made  in 
seconds  without  any  doubt  as 


to  whether  to  increase  or 
decrease  the  oscillator  fre- 
quency. Many  of  us  have 
spent  valuable  time  in  the 
shop  blindly  turning  the  slug 
in  and  out  without  the 
slightest  idea  where  it  should 
be  for  the  correct  frequency. 
If  the  oscillator  is  not 
working,  there  will  be  no 
signal  regardless  of  adjust- 
ment. Adjustment  of  the  hor- 
izontal oscillator  in  the  usual 
manner  only  brings  the  fre- 
quency near  enough  that  the 
sync  pulse  can  lock  it  in  step 
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Fig.  L 


and  thus  is  no  assurance  that 
in  the  free-running  state  it  is 
on  frequency. 

This  receiver  may  be  built 
into  any  small  case  such  as 
that  from  a  defunct  transistor 
radio.  Its  variable  condenser, 
audio  amplifier  and  speaker 
may  also  be  used  if  good.  It 
may  be  made  small  enough  to 
carry  in  a  shirt  pocket  on 
house  calls. 

It  is  a  simple  project  for 
you  who  are  hams,  but 
maybe  not  for  those  who 
only  replace  parts  and  con- 
sider radio  a  mystery.  Not 
being  entirely  satisfied  with 
the  unit  I  have  used  for  the 
last  several  years,  and  with 
this  write-up  in  mind,  I  built 
another,  per  Fig.  1 , 

To  conserve  space  and 
avoid  hand  capacity  effect,  an 
88  mH  toroid  coil  was  used 
rather  than  a  regular  hori- 
zontal oscillator  coil  which 
would  have  required  some 
shielding. 

This  circuit  using  the 
collector  at  ground  potential 
for  if  was  chosen  lo  simplify 


the  audio  takeoff.  R5C5  pro- 
vides additional  filtering  to 
keep  rf  out  of  the  audio 
output.  Use  the  audio  ampli- 
fier in  the  original  case,  if 
convenient.  If  you  must  build 
your  own,  a  small  IC  is  sug- 
gested for  compactness. 

A  regenerative  receiver  is 
most  sensitive  when  not  oscil- 
lating at  full  strength,  so  it  \s 
a  good  idea  to  use  variable 
resistors  to  determine  the 
best  values  for  reliable  but 
not  excessive  feedback, 
replacing  them  with  the 
nearest  fixed  small  resistors. 
While  I  used  a  2N706  tran- 
sistor, it  is  sate  to  assume  1  hat 
at  least  a  hundred  other 
types,  requiring  different  bias 
resistors,  etc.,  may  do  as  well 
or  even  better. 

CI  is  made  up  of  one  or 
more  fixed  mica  condensers 
in  parallel  with  a  small 
variable  condenser  or  mica 
compression  trimmer;  the 
latter  is  definitely  second 
choice.  The  total  capacity 
required  should  be  around 
,0018.  Marked  values  are 
seldom  correct,  Temperature 
sensitive  condensers  are  to  be 
avoided  for  tuning.  Silver 
micas  are  preferred.  The 
temporary  use  of  an  external 
variable  condenser  of  con- 
siderable capacity  will 
expedite  finding  the  proper 
value  and  frequency. 

With  this  receiver's 
antenna  near  the  horizontal 
area  of  an  operating  TV, 
listen  for  the  15.75  kHz 
signal  when  you  are  sure  the 
receiver  is  oscillating.  When 
zero-beat  is  obtained,  with 
final  tuning  condensers  in 
place  in  the  final  assembly, 
no  further  adjustment  is 
required  and  it  is  ready  for 
use. 

With  no  signal  or  antenna 
on  the  TV  to  be  serviced  and 
with  front  panel  control,  if 
any,  set  at  midrange,  adjust 
the  horizontal  slug  for  zero- 
beat  with  the  receiver  and 
you  are  finished  with  that 
part  of  the  job  -  no  guess- 
work! If  the  sync  doesn't 
take  control,  then  that  is  a 
different  problem,  and  there 
is  no  need  to  twiddle  with  the 
horizontal  oscillator.  ■ 
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Robert  C.  Cheek  WSVT 
Homat  West  Apt.  910 
3- i  5-11  Roppongi 
Minato-kut  Tokyo  106 
Japan 


Behavior  Mod 
for  the  HM-102 


--  pretty  simple 


The  Heathkii  HM-102  swr 
bridge  and  power  meter 
is  an  excellent  swr  indicator, 
and  as  an  rf  wall  meter  it  gives 
good  results  when  the  line  in 
which  it  is  used  is  a  perfectly 
matched  50  Ohm  line, 
Obviously  this  condition,  if  it 
occurs  at  all,  will  be  present 
at  only  one  specific  fre- 
quency in  a  band,  if  the  load 


is  an  antenna.  The  usefulness 
of  the  HM-1 02  as  a  wattmeter 
is  therefore  restricted  by  the 
fact  that  readings  depart 
radically  from  true  power  if 
the  swr  in  the  50  Ohm  line  is 
significantly  different  from 
unity.  Furthermore,  even  in  a 
matched  line  of  some  other 
impedance,  the  indicated 
reading    is    not    true    power 


being  delivered  to  the  load, 
but  is  so-called  "forward" 
power  from  which  "re- 
flected" power  must  be  sub- 
tracted to  give  a  true  power 
reading. 

The  HM-102  as  assembled 
per  Heath's  instructions 
makes  no  provision  for 
reading  reflected  power. 
However,  it  is  possible  with 


PCBrtfiRtt  POWER 


-E,   cat* 


Et  tin* 


EF2  =  (££  +  £/  cos  §)2  f  E  i2  sin2  p 
=  f  £ 2  t  2  E e  E /  cos  0  +  E p 


Er2  =  (Ee  —  cos  $}2  +  Ef2  sin2  0 
=  E E 2  -  2Ee£{  cos  0  +  Ef2 


Ep2  -  Eg2  -  4EeE{  cos  0 

Fig.  L  Vectorial  addition  of  Ee  and  Ef  in  the  forward  power  case,  and  of  Ee  and  — £/  in  the 
reflected  power  case.  The  squaring  is  performed  by  the  meter  scale  calibration,  and  the 
difference  between  the  two  scale  readings  is  proportional  to  El  cos  0,  the  true  power  being 
delivered  to  the  load, 
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the  rearrangement  of  a  few 
components,  some  very  slight 
surgery  on  the  circuit  board, 
and  the  addition  of  one  .001 
uF  capacitor  to  provide  for 
reading  reflected  power  as 
well  as  forward  power  with 
the  HM-102,  This  makes  it 
possible  to  use  it  to  deter- 
mine the  true  power  delivered 
to  a  load,  regardless  of  swr  or 
mismatch,  on  lines  of  any 
impedance. 

Principles  of  Operation  of  the 
HM-102 


In  the  HM-102,  as  in  a 
typical  directional  rf  watt- 
meters, the  meter  deflection 
for  forward  power  or  for 
setting  swr  sensitivity  is 
proportional  to  the  vector 
sum  of  two  voltages.  One  of 
these  is  derived  from  and  is 
proportional  to  the  rf  voltage 
on  the  line*  The  other  is 
proportional  to  the  rf  current 
flowing  in  the  line.  With 
the  swr  sensitivity  switch 
pulled  "out"  in  making  swr 
readings,  these  two  voltages 
are  in  phase  with  each  other 
if  the  load  seen  by  the  meter 
is  resistive,  With  the  swr  sensi- 
tivity switch  pushed  "in,"  the 
phase  of  the  voltage  derived 
from  the  current  is  reversed 
so  it  is  subtracted  from  the 
other  voltage.  The  process  of 
nulling  the  swr  indication 
during  initial  calibration  with 
a  50  Ohm  load  is  actually  the 
setting  of  the  rf  voltage 
sample  exactly  equal  to  the 
current  sample.  This  is  indi- 
cated by  the  null,  since  the 
two  are  exactly  out  of  phase. 

Now  let's  go  back  to  a  real 
fundamental  of  electricity. 
The  true  power  being  de- 
livered past  a  point  on  any 
line  is  El  cos  0,  where  0  is  the 
phase  angle  between  the  cur- 
rent I  and  the  voltage  E  at 
that  point.  This  is  true 
whether  we  are  dealing  with 
dc,  60  Hz,  or  rf,  regardless  of 
mismatch,  line  impedance,  or 
anything  else.  So  in  order  to 
determine  true  power  under 
any  conditions,  we  need  to 
measure  this  quantity. 

For  such  a  general  case, 
the  voltage  derived  from  the 
current  sample  may  have  any 
phase  relationship   from   -90 


degrees  to  +90  degrees  with 
the  voltage  sample,  and  their 
relative  magnitudes  may  vary 
without  limit.  In  the  HM-102, 
meter  deflection  is  propor- 
tional to  the  result  of  adding 
these  two  samples  vectorial  I  y* 
The  scale  is  calibrated  to  give 
an  actual  reading  propor- 
tional to  the  square  of  this 
resultant. 

This  general  case  is  shown 
in  Fig.  1  for  ''forward"  and 
"Ye fleeted"  power.  The  rf 
voltage  sample  is  represented 
by  Eg,  the  voltage  from  the 
current  sample  by  E|.  Their 
vectorial  sum  is  designated  as 
Ef  in  the  forward  power  case 
and  as  Er  In  the  reflected 
power  case,  in  which  the 
polarity  of  E(  is  reversed.  As 
Fig,  1  shows,  the  arithmetic 
difference  between  the  two 
scale  readings  is  proportional 
to  El  cos  <f>,  which  is  true 
power  flowing  toward  the 
load.  We  don't  need  to  worry 
about  the  quantity  M4"  in 
front  of  El  cos  0,  With  a  50 
Ohm  resistive  load,  and  with 
Ee  and  E|  set  equal  to  each 
other,  the  normal  calibration 
of  the  meter  is  done  so  that 
the  correct  power  is  indicated 
for  the  quantity  (Ee  +  E|)2, 
This  exactly  equals  4EgE|,  so 
as  you  can  see,  the  constant 
"4"  is  taken  into  account  in 
the  initial  calibration,  with  or 
without  the  modifications  we 
arc  talking  about. 

Circuit  Modifications 

From  all  the  foregoing,  it 
is  evident  that  to  read  re- 
flected power  with  the 
HM-102,  we  need  a  way  to 
read    Ep>^    by    reversing    E| 


when  using  the  power  meter- 
ing positions  of  the  function 
switch,  as  we  do  when 
reading  swi\  It  turns  out  that 
this  can  be  done  using  the 
existing  swr  sensitivity  switch 
to  perform  this  function. 

The  original  HM-102  cir- 
cuit is  shown  in  grey  in  Fig.  2 
and  the  circuit  after  modifica- 
tion is  shown  in  black. 

The  changes  are  made  as 
follows: 

(1)  Remove  the  100k 
resistor  R3  from  the  circuit 
board  and  re-connect  it  in  the 
meter  unil  from  terminal  5  of 
the  sensitivity  switch  to 
ground.  Also  connect  a  new 
.001  uF  across  R3  in  this  new 
location.  Move  ,001  uF 
capacitor  CI  4  to  the  location 
previously  occupied  by    R3, 

(2)  Remove  82k  resistor 
R9  from  the  circuit  board 
and  re-connect  it  between 
terminals  3  and  4  of  the 
function  switch  in  the  meter 
unit. 

(3)  With  a  sharp  knife  or 
razor  blade,  break  the  foil 
connection  on  the  circuit 
board  between  terminal  1  of 
R6  and  the  nearby  end  of  R4, 
removing  a  small  segment  of 
foil.  Leave  enough  of  the  foil 
coming  from  R4  to  drill  a 
small  hole  through  it  Move 
the  white  lead  from  the  inter- 
connecting cable  to  this  new 
hole  instead  of  point  B  when- 
it   was   originally   connected. 

(4)  Move  the  red  lead  of 
the  cable  from  point  G  on  the 
circuit  board  to  point  B 
where  the  white  lead  was 
originally  connected, 

(5)  In  the  meter  unit, 
move    the    red    lead    of   the 
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Fig.  2.  Notes:  L  Ail  resistors  are  J/2  Watt  5%  unless  otherwise 
noted  Resistor  values  are  in  Ohms  (k  =  1000).  2.  All 
tpaators  less  than  }  are  in  uF;  greater  thart  1  are  in  pF.  3. 
Function  switch  shown  in  200  position.  4,  Calibrate  switch 
shown  in  CAL  position.  5.  Sensitivity  switch  shown  pushed  in. 
6,  ft?  This  symbol  indicates  circuit  board  common.  7. 
-±      This  symbol  indicates  chassis  ground,  8,  This 

symbol  indicates  an  external  connection  to  the  circuit  board. 
9.  >cj>  This  symbol  indicates  a  ferrite  bead.  10.  Overlay 
indicates  circuit  modifications. 


cable    to   terminal   5  of  the 
sensitivity  switch. 

That's  all  there  is  to  it. 
Now  the  meter  will  read  for- 
ward power  on  either  scale 
with  the  swr  sensitivity 
switch  pulled  out,  and  re- 
fleeted  power  with  the  switch 
pushed  in.  True  power  is  the 
difference  between  the  two 
readings.  The  sensitivity  con- 


trol itself  has  no  effect  on 
the  power  indications  when 
the  function  switch  is  set  to 
measure  power. 

The  calibration  process 
and  the  use  of  the  meter  for 
swr  readings  are  unaffected 
by  these  changes*  Just  be  sure 
the  sensitivity  switch  is  pulled 
"out"  for  the  power  calibra- 
tion! ■ 


Manufactured  &  Guaranteed  by 

MOR-GAIN 

2200 T  South  4th  Street 

Leavenworth,  Kansas  66043 

(913)  6B2  3142 


EXCLUSIVE  66  FOOT. 
75  THRU  10  METER  OIPOLES 

NOTES 

1  Models  prefaced  *  "  '  will  be  available  1/77 

2  All  models  above  are  furnished  with  crimp/solder  logs, 
3-  All  model*  can  be-  famished  with  a  SO-239  female 

eoaxiaJ  connector  at  additional  cost.  The  50-239  mates 
with  the  standard  PL  259  male  coaxial  cable  connector 
To  order  tbii  factory  installed  opt  ■an.  add  the  letter  'A' 
afiaf  die  mode)  number  Example:  40-20  HO  A. 
A  75  meter  models  are  factory  tuned  to  resonate  at  3SH50 
kH:  iSP>  models  are  factory  tuned  to  resonate  at  3800 
kH*,  80  meter  model*  ire  factory  tuned  To  resonate  at 
3650  kHz.  See  V5WR  curves  for  othef  resonance  data, 


Fully  Aii  Teited      Tbwu larntJi  Already  ift  Uw 

■"16  #0%  Coppur  Wul:1  wij  i!  MimW  ID  U  fundi*  \Hcm  nh  Coppar  wir»  - 
R*i*d  fo*  bfltiw  ih*n  full  i*mi  paw*  AMfCWl  01  SSS-CehkuI  op  Bilaneod 
M  io  75  orttn  iMdhtt*  -  V5WR  andmt  t  5  to  1  mi  man  hughn  -  SirimlH* 
StHl  twrdtmn  -  Orttp  PruuT  ImublUri  *  Trnwrifx.  Nrtwminu  ■-  fd-j  tuili 
ar  iripi  to  brufc  dcMrn  o*  cHonpj  i#id*r  ■nathar  candrtwro  —  Cawplfhi 
Aw^iUiiiii  rttdy  ibpyiy«-  &mrnmtd  1  v*-  -  ONE  DESldh  ooeS 
IT  ALL. 


MODEL 

BANGS 

pniet 

WEIGHT 

LENGTH 

{Mewl 

IGsr/KgJ 

'^iVMirir 

4&2QHQ 

40  Jo 

S49  50 

26/^73 

36/10  9 

"4QV10HD 

40  20  15  10 

59  50 

36V101 

3e  to  9 

&0-4QHD 

SO'40  *  15 

57  50 

41   1  15 

ftstfio 

7540  HO 

75/40 

5500 

40  11? 

66  20  1 

7*40  HD  (SPi 

75,-40 

57  50 

40/1.12 

66,70  1 

75-20  WO 

1$  40/M 

6G50 

i--:-: 

66.70  r 

7*20  MO  <SP» 

75/40/20 

136  50 

44  I  23 

66/20  1 

75-10  HO 

75/40/30715/10 

74  50 

46/1  34 

66/20.1 

75  10  HP  <5Pf 

75/40/20/15  10 

7450 

48/1  34 

66/20  1 

"80-10HD 

80/40/20/15/10 

7650 

50/1  -40 

69/21,0 

Write  or  phone  for  full  information  or  contact  your  favorite  dealer 

Ban  kA  men  card  and  Ma  surcharge  available 

£.  D.  Magnus  &Y  Associates 

5715  North  Lincoln  Ave. 

Chicago,  Illinois  60659 


NO  TRAPS- NO  COILS- 
NO  STUBS- NO  CAPACITORS 

MOR-GAIN  HD  OIPQLES  .  .  .  *  One  naif  the  length  of 
conventional  hail  wave  d 'poles.  *  Mu  hi -band.  Muh»- 
treduency  •  Maximum  efficiency  —  "0  trjpi.  loading  eo«lL 
or  stubs,  •  Fully  assembled  and  pfe- tuned  -  no  measuring 
no  cutting.  •  AM  weather  rated  -  1  KW  AM.  25  KW  CW  or 
P€P  SSS,  *  Proven  performance  -  more  man  1 5,000  have 
been  delivered  •  Permit  use  of  the  full  capabilities  of 
today's  5-band  xevrs.  •  One  feedJine  tor  operation  on  ill 
bands.  *  Lowest  cott/benef  it  antenna  on  the  market  today, 
e  Fast  QSV  —  no  feedlme  switching.  *  Highest  performance 
for  the  Novice  as  well  as  the  Extra  Class  Op 
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You  have  just  taken  your 
Novice   exam   and   are 

eagerly  awaiting  the  arrival  of 
your  ticket  so  you  can  make 
that  first  contact.  The  piece 
of  wire  that  is  hanging  out 
your  window  for  your  re- 
ceiving antenna  will  not  be 
the  answer  for  your  trans- 
milter's  sky  wire.  So,  what 
are  your  alternatives?  There  is 
a  confusing  array  of  antennas 
available  commercially  at  a 
variety  of  prices  and 
hundreds  of  articles  have 
been  written  concerning  the 
construction  of  everything 
from  dipoles  to  logperiodics, 
I  found  myself  confronted 
with  this  situation  thirteen 
years  ago  and  since  then  have 
had  considerable  experience 
with  simple  but  very  effective 
antennas,  and  have  made 
thousands  of  enjoyable  con- 
tacts both  local  and  DX 
utilizing  these  antennas  and 
low  power. 

Some  Basics 

First  of  all,  the  use  of  high 
power  is  unnecessary.  Most 
Novices  cannot  wait  to  buy 
that  kW  amplifier  so  they  can 
have  a  "big  signal."  However, 
if  you  look  at  the  dB  gain  in 


increasing  power  from  one 
level  to  another  using  the 
formula  gain  in  dB  =  10  log 

Pit?*  V°u  w'"  find  that  going 
from  75  Watts  to  1000  Walts 
results  in  a  gain  of  only  about 

11  dB.  This  is  less  than  a  two 
S  unit  gain  at  6  dB  per  S  unit. 
Granted  that  this  may  be 
significant  when  chasing  rare 
DX  or  under  adverse  con- 
ditions, but  the  majority  of 
your  contacts  will  take  place 
in  more  favorable  situations. 
So,  to  communicate  effec- 
tively, an  effective  radiating 
element  is  imperative. 

The  Vertical 

When  I  received  my 
license,  I  purchased  a  vertical 
antenna  to  go  along  with  my 
fifty  Watt  Viking  Adventurer 
transmitter.  I  ground 
mounted  the  antenna  and 
drove  a  six  foot  ground  rod 
about  a  foot  from  the  base  in 
accordance  with  the  instruc- 
tions. In  attempting  to  make 
my  first  contact,  my  worst 
fears  were  confirmed.  The 
story  that  vertical  antennas 
radiated  equally  poorly  in  all 
directions  was  true.  I  thought 
thai  l here  must  be  something 
tit  improve  the  effectiveness 


of  this  convenient  antenna 
and  there  was.  Whether  you 
purchase  a  commercially 
made  vertical  or  construct 
your  own  quarter  wave 
antenna,  a  good  radial/ground 
system  is  an  absolute 
necessity  whether  ground  or 
roof  mounted.  I  found  that  at 
least  three  quarter  wave 
length  radials  for  each  band 
either  lying  on  top  of  the 
ground  or  buried  a  coupk  ol 
inches  will  not  only  lower  the 
swr  considerably,  but  also 
vastly  improve  the  radiation 
effectiveness.  Using  the  for- 
mula, quarter  wave  length  = 

234 


Freq.  MHz 

the  radial  and  antenna  length 
for  the  Novice  bands  will  be: 
for  80  meters,  63  feet;  40 
meters,  33  feet;  15  meters,  1 1 
feet;  and  1 0  meters,  8  feet. 

If     a     multi-band     trap 
vertical     antenna     is     used, 

adjust  each  section  for  the 
lowest  swr,  starting  with  the 
highest  band.  Be  sure  the 
ground  radial  system  is  con- 
nected during  the  adjustment 
phase    to    insure  an  accurate 


swr  reading.  Although  it  may 

take  time  to  perform  these 
adjustmentsl  eventually  a 
point  will  be  reached  where  a 
low  swr  will  be  found  on  each 
band.  In  observing  the  opera- 
tion of  many  verticals,  they 
seem  to  perform  better  on 
the  ground  with  a  good  radial 
system  than  on  the  roof. 

The  use  of  the  vertical  has 
proven  itself  for  me  over  the 
years  and  I  have  worked  over 
one  hundred  countries 
running  no  more  than  180 
Watts.  The  small  area  that 
this  antenna  occupies  and  the 
relatively  low  cost  puts  this 
antenna  at  the  top  of  my  list 
for  permanently  affixed 
antennas. 


The  Ubiquitous  Dipole 

I  have  been  in  several 
situations  where  it  was  im- 
practical to  install  my  vertical 
after  initially  arriving  in  an 
area,  and  in  order  to  get  on 
the  air,  I  have  used  a  dipole,  I 
am  currently  using  my 
"portable  dipole1'  with  good 
results  on  40  meters.  When  I 
put  my  rig  on  the  air  at  my 
Rocky  Mountain  QTH  this 
past  January,  there  was  four 


Antenna  Magic 


good  advice  on  antenna  fundamentals 


John  Q.  Banbury  II  WBQHAF 

Box  554 

Breckenridge   CO   80424 


174 


E«K3 


-Of 


AtUW  UE'- 


co: 


CLAiU* 


__  a  m  e 
aim* 


cQa} 


WIHF   Ll.AMI' 


PBCT 

HOI  f 


■  ith 


cue 


7^ 


rsQHH^AX 


TO  P-flEUfcftT  BR|*hAi.,f 


Z1/^.  /. 


feet  of  snow  on  the  ground. 

That  slight  inconvenience 
prohibited  the  installation  of 
the  vertical.  This  dipole  has 
been  used  in  various  locations 
with  equally  good  results. 

Using  the  traditional  foi 
mula  for  a  half  wave  dipole, 
total  length  in  feet  - 

468 


Freq.  MH/ 

the  antenna  can  be  con- 
structed easily  and  very  inex- 
pensively. The  higher  quality 
RGJI  coax  (75  Ohm  impe- 
dance) is  recommended  to 
feed  the  antenna  to  increase 
the  transfer  efficiency. 

I:    the    antenna    is  to   be 
used  as  a  "portable  antenna11 


as  is  the  one  I  have  con- 
structed, I  have  devised  a 
simple  method  of  tuning 
since  the  characteristics  vary 
according  to  height  above 
ground  and  its  proximity  to 
obstacles*  This  method  can  be 
used  for  adjusting  the 
antenna  from  one  band  to 
another  or  changing  the 
resonant  frequency  within 
the  band.  Using  two  small 
wire  clamps  {available  al 
hardware  stores)  un  each  end 
<>t  the  dipole  (see  Fig.  1 ),  the 
length  of  the  legs  can  be 
varied.  Using  an  swr  bridge 
after  setting  the  length 
employing  the  half  wavt  foi 
mula,  the  antenna  can  be 
resonated  for  maximum 
efficiency.  Since  the  antenna 


is  never  cut,  the  antenna  can 
be  lengthened  or  shortened  at 
any  rime  without  having  to 
solder  additional  lengths  of 
wire  to  the  existing  antenna. 
I  have  Used  this  design  on 
40-10  meters  and  occa- 
sionally add  fan  elements  to 
the  center  insulator  to  allow 
multi-band  operation.  I  am 
currently  using  this  antenna 
on  40  meters  and  it  is  only  20 
feet  above  the  ground  at  the 
highest  point  and  is  sur- 
rounded by  pine  trees.  I  have 
no  trouble  working  a  I  must 
everything  I  hear  on  40  SSB 
and  have  worked  into 
Europe,  South  Africa  and  the 
Pacific  on  40  CW  running  1 80 
Watts  from  Colorado.  This 
antenna  was  used  as  a  hidden 
antenna  mounted  under  the 
eaves  of  the  roof  of  the 
bachelor  officer  quarters 
when  I  was  in  the  Air  Force 
and  it  performed  well.  Balun 
feed  as  well  as  direct  coax 
coupling  has  been  tried  and 
the  dilierence  in  performance 
was  negligible.  The  balun 
would  help  reduce  TVI  if  you 


are  in  an  area  where  that  is  a 
problem. 

Conclusion 

Ham  radio  can  be  just  as 
enjoyable  running  low  power 
and  using  simple  antennas  as 
in  using  a  beam  and  a  kW,  In 
fact,  there  is  a  greater 
challenge  in  using  simple  but 
efficient  equipment.  There  is 
always  a  thrill  when  working 
a  DX  station  under  these 
circumstances.  Do  not  let  the 
antenna  be  the  weak  link  of 
your  station.  Take  your  time 
in  constructing  your  antenna 
and  insure  it  is  resonant  to 
the  Irequencv  you  prefer  to 
operate.  It  does  nut  have  to 
be  high  in  the  air  if  it  is  well 
matched.  I  used  a  dipole  only 
three  feet  above  the  ground 
in  KL7  land  for  several  weeks 
and  had  no  trouble  getting 
out. 

It  is  not  only  inexpensive 
but  very  interesting  to  experi- 
ment with  simple  antenna 
designs.  Do  not  let  that  rig  sit 
idle  for  want  of  an  antenna 
system.  See  you  on  the  air!  ■ 
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D  Low  distortion  adjustable  sinewave  output 

□  Frequency  accuracy  +25  Hz,  frequency 
stability  ±.1  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

□  Totally  immune  to  RF 

Wired  and  tested,  complete  with 
K-l  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 
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TEST  EQUIPMENT  LIBRARY 
Vol.  Ill,  Radio  Frequency  Testers 

Radio  frequency  waves  are  the  common  denominator  of  Amateur  Radio  so  here  is  a  book  for  ail  hams. 
No  matter  what  your  specific  interest,  such  items  asSWR,  antenna  impedance,  fine  impedance,  RF  output 
and  field  strength  shouid  interest  you.  This  book  not  only  gives  detailed  instructions  on  testing  these  items 
but  includes  sections  on  signal  generators,  crystal  calibrator  grid  dip  oscillators,  noise  generators,  dummy 
loads  and  much  more.  It's  a  must  for  all  up-to-date  shacks. 
Test  Equipment  Library 
VoL  HI,  Radio  Frequency  Testers  ..-...*..:.... S4.95 


TEST  EQUIPMENT  LIBRARY 
VOL.  II,  Audio  Frequency  Testers 

HOW'S  YOUR  SPEECH  POWER?  YOUR  SHIFT?  YOUR  SYNC? 

You  can  find  out  easily  with  a  little  time  and  a  junk  box  full  of  parts.  It's  all  right  there  in  the  new 
Volume  1/  of  the  73  Test  Equipment  Library  t  , ,  Audio  Frequency  Testers.  .  .  jam  packed  full  of  ail  kinds 
of  audio  frequency  test  equipment.  So  if  you're  into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you 
.  . ,  good  book  for  hi-fi  addicts  and  experimenters  too! 
Test  Equipment  Library 
VoL  II  t  Audio  Frequency  Testers  .  .  .  . .....,.,..-.....,. . .  .  .  $4.95 


TEST  EQUIPMENT  LIBRARY 
VOL.  I,  Component  Testers 

Just  out  is  Volume  I  of  the  73  Test  Equipment  Library 

. . .  how  to  build  transistor  testers  (eight  of  'em},  diode 

testers  (3),   IC  testers  (3),   voltmeters  and    VTVMs  (9}t 

ohmmeters   (8  different  kinds),  inductance   (3),  capacity   (9),   0  measurement,  crystal  checking  (6), 

temperature  (2),  aural  meters  for  the  blind  (3)  and  alt  sorts  of  miscellaneous  data  on  meters .  . .  using  them, 

making  them  more  versatile,  making  standards,  things  like  that  invaluable  book,  ridiculously  low  priced. 

Test  Equipment  Library,  VoL  /,  Component  Testers , .  .  . . , $4.95 
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A  LL-L  LCL>  _<l  i  S 
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readouts,  EEapsed  time  indicator  12  liuur  fiirmai  with  24  lipur 
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2S 
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,  A  9b 

74T  or  709  14  Pin  DIP 25 
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30 

1M014    1N414B            IS  tor  .99- 
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0-6KHz    peak    reading  linear  scale, 
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(Crystal   controlled  for  easy  opera- 
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Monitor  scopes  are  still  re- 
garded as  luxury  items  by 
many  amateursy  even  by 
those  operating  SSB  equip- 
ment. This  perhaps  explains 
why  there  are  many  distorted 
SSB  signals  on  the  air. 

If  we  want  to  adjust  our 
transmitters  for  optimum 
working  conditions,  a  scope  is 
a  must.  Being  a  home  brewer, 
I  decided  to  make  my  own. 
The  monitor  scope  that 
resulted  is  suitable  for  moni- 
toring AM,  DSB  and  SSB,  on 
both  receiving  and  trans* 
mining.  There  is  a  choice  of 
either  the  wave  envelope  or 
the  trapezoidal  pattern.  It  has 
a  five  position  bandswitch 
which  covers  the  following 
bands: 

Receiver: 

1.455  kHz 

Transmitter; 

2. 1 60  and  80m 

3.  40  and  20  m 

4. 1 5  and  1 0m 

5,  6m 
A  3BP1  cathode  ray  tube 
was  used,  although  a  DG  7-5 

is  to  be  preferred  because  it 
is  physically  smaller  and  the 
internal  electrode  connec- 
tions are  shorter. 

To  obtain  sufficient 
brightness,  about  800  V  EHT 
is  needed.  A  transformer 
from  an  old  6  V  vibrator 
power  supply  was  used.  This 
transformer  has  a  300  V 
secondary;  the  center-tap  was 
not  used,  and,  with  a  full 
wave  voltage  doubler,  -840  V 
EHT  was  obtained. 

The  HT  needed  for  the 
EF91  Miller-transitron  saw- 
tooth timebase  generator  is 
taken  from  the  -420  V  point 
of  the  voltage  doubler, 
filtered  and  reduced  to  -330 
V.  The  anode  side  of  the 
EF91  has  to  be  grounded  to 
enable  the  use  of  this  negative 
voltage. 

This  system  necessitates 
the  use  of  a  6.3  V  filament 
winding  which  should  be  left 
floating.  The  6  V  vibrator 
primary  yielded  8  V,  which 
was  reduced  to  6  V  by  means 
of  a  6.8  Ohm  1  W  resistor. 

Reprinted  Jrom  Amateur  Radio, 
Journal  of  the  Wireless  Institute 
of  Australia.  October.  1974 
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Ingle  Farm,  5098 
Australia 


See  Yourself  Talk 


-  -  build  a 
sideband  monitor  scope 


Flyback     suppression     is 

achieved  by  taking  a  negative 
pulse  from  the  screen  of  the 
EF9L  This  pulse  is  limited  by 
the  OA210  and  the  resulting 
flat-topped  waveform  fed  to 
the  grid  of  the  3BP1  to  blank 
the  retrace  of  the  timebase 
sweep. 

Horizontal  deflection  is 
controlled  by  the  1  M  linear 
pot  marked  "HOR."  Vertical 
deflection  is  controlled  by 
the  500  pF  tuning  capacitor. 
An  OA81  germanium  diode 
was  used  for  detection  ol  the 


horizontal  sweep,  because 
there  was  one  in  the  junk 
boxp  but  an  OA91  would  be 
preferable. 

Due  to  the  fact  that  the 
horizontal  plates  D3  and  D4 
are  more  voltage-sensitive 
than  the  vertical  plates  Dl 
and  D2,  the  trapezoidal 
pattern  appears  slightly 
pulled  out  vertically.  In  prac- 
tice this  does  not  matter  very 
much. 


the  polarity  of  the  OA81 . 

Connecting  the  Scope  to  the 
Receiver  and  Transmitter 

Coaxial  cable  must  be  used 
for  these  connections. 

Receiver 

Connect  a  5  pF  capacitor 
from  the  plate  of  the  last  i-l 
tube  to  the  inner  conductor 
of  the  coax  lead. 


The     trapezoidal     pattern     Transmitter 
can  be  reversed,  by  reversing  Mount  a  1  turn  loop  near 


j  *5UEG 

r«EQ 


240WAC 


6  8Q 


-530V 


Fig,  L 
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The  monitor  scope  can  be  seen  on  top  of  my  all  band phasing  rig, 


the  cold  end  of  the  PA  tank 
coil  and  bring  the  signal  out 
through  a  piece  of  coax  cable. 

Construction  Hints 

Do  not  mount  the  power 


transformer  next  to  the  CR 
tube.  The  transformer's  mag- 
netic field  will  influence  the 
electron  beam.  It  is  better  lo 
mount  the  transformer 
behind  the  CR  tube.  The 
layout    is    not    critical.    One 


important  point  is  to  mount 
the  500  pF  tuning  capacitor 
with  its  associated  circuitry  as 
close  as  possible  to  the  3BP1 
base.  By  keeping  the  connec- 
tions between  D4  of  the 
3BP1  and  the  tuned  circuit  as 


short  as  possible,  this  monitor 
scope  will  work  up  to  80 
MHz. 

Preferably,  the  CR  tube 
should  be  shielded  with  a 
mu- metal  shield,  I  must 
confess  to  once  making  a  1 44 
MHz  monitor  scope  using  a 
DG  7-5  without  a  shield.  It 
worked  OK! 

Information  on  the  Coils  in 
the  Rf  Section 

Coil  1  is  an  i-f  transformer 

with  one  coil  shorted.  The 
other  coil  is  used  with  the 
fixed  capacitor,  which  is 
normally  soldered  across  it, 
removed. 

Coils  2,  3  and  4  are  slug^ 
tuned.  They  are  omitted  from 
the  circuit  diagram  for 
clarity, 

Coil  5  is  a  hairpin  loop. 

All  are  link  coupled, 
except  the  455  kHz  coiL 

Note 

If  a  DG  7*5  or  some  othei 
CR  tube  is  used,  the  EH1 
resistance  chain  should  bt 
altered  to  supply  the  correct 
voltages  to  the  CR  tube.  ■ 
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Your  counter  becomes 
a  digital  display! 


Like  magic  Hutco  s  Dtgi-Dial  Adaptor  turns  any 
frequency  counter  into  an  absolutely  accurate  cfcgiial 
display1  Inexpensively'  With  continual  display  of  both 
transmit  and  receive  frequencies  —  as  fast  as  you 
turn  your  transceiver  dial1 

With  the  Oigp-Dsat  Adaptor  your  counter  easilv 
adapts  to  Yaesu  Tempo,  Drake  C  Line,  Collins. 
Kenwood  an  do  theft  ran  servers  (Tell  us  which  other 
brand  you  have  Well  tell  you  if  the  adaptor  tits,) 

Operation  requires  only  a  conneclmg  cable  to  the 
transceiver  Vf  O  plug.  Translates  VFO  output  to  2 
through  2.5  mKz  No  internal  connection  or  modiri- 
cations  necessary!  Complete  instructions  included 

No  frequency  counter"'  Get  both  the  Dig  i- Dial 
Adaptor  and  a  frequency  counter  from  Huf co  We 
have  counters  starting  as  low  as  $45  95! 


DIGI-DI AL  ADAPTOR 


kit  form 
849-95  assembled 


I    i 


Quick! 

Order  yours  today! 

Please  rush  me: 
□  Dig i- Dial  Adaptor 


Name 


Address 


£39  95  kb  form  -  $49.95  assembled  Crty/Siaterap 
Check  or  money  order  enclosed 
Complete  data  on  Huf  go 
frequency  counters 


■ 


Hufco 


Bo*  357,  Dept  73, 
Provo.  Utah  84601 
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Steven  R.  Ford  WB8IMY 
3300  Woodman  Dr.,  =14 
Kettering  OH  45420 


The  Hidden  Charger 


-  -  simplest  charger  yet 


All  right,  all  you  fellow 
part-time      home 

brewers,  this  is  it.  You  have 
all  seen  the  basic  charging 
circuits  before,  as  used  in  the 
textbook  versions  of  "the- 
fundament  a  I- way-to-char  ge- 
nicads"  type  diagrams.  Well, 
this  charger  is  little  different 
except  for  one  or  two  "con* 
venience  and/or  safety" 
features.  lu^i  like  the  title 
states:     This     is    an    incon- 

Fig,  h  Charger  circuit. 


spicuous  charger  -  plain  and 
simple. 

It  is  said  that  necessity  is 
the  mother  of  invention  and 
my  necessity  was  to  save 
money!  I'd  just  purchased 
one  of  the  popular  2  meter 
kind-held  portables  and  was 
determined  not  to  shell  out 
the  extra  twenty  bucks  or 
more  lo  buy  the  accessory 
charger.  After  consultation 
with  friends  over  a  few  beers, 


the  simple  circuit  shown  in 
Fig.  1  took  shape. 

In  my  particular  ease  it  so 
happened  that  I  was 
fortunate  enough  to  have  an 
extra  set  of  10  AA  nicads, 
and  so,  rather  than  have  the 
HT  sit  in  a  charger  lor  hours 
on  end,  I  settled  on  a  more 
convenient  solution.  I  chose 
to  charge  one  set  at  home 
while  using  the  other  in  the 
field.    Since     I    operate     FM 
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Fig.  2  Block  diagram  of  basic  layout, 
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almost  exclusively  at  this 
time,  my  "shack*1  is  just 
about  nonexistent.  This 
meant  that  the  charger  would 
have  to  sit  somewhere  in  the 
house.  With  this  intent  in 
mind,  I  conceived  the  "hide- 
away" design. 

A  quick  glance  at  Fig.  1 
will  reveal  the  circuit 
strategy.  The  details  are 
rather  straightforward.  The 
circuit  trickle  charges  the 
batteries  at  40  mill  lamps 
which,  in  the  casi-  ol  my  450 
miiliamp  hour  batteries,  was 
quite  acceptable.  Some  who 
look  at  the  circuit  may  balk 
at  the  hi^h  voltage  that 
appears  to  be  applied  to  the 
batteries,  but  this  particular 
circuit  is  a  variable  voltage, 
constant  current  charger. 
Through  the  loading  action 
the  circuit  voltage  adjusts  to 
the  total  voltage  of  the 
batteries  being  charged  (12 
volts  in  my  case)* 

The  charging  current,  how- 
ever ,  is  the  variable  and 
critical  factor.  In  the  case  of 
constant     current     trickle 

charging,  450  milliampere 
hour  AA  cells  should  not  be 
charged  at  greater  than  45 
mA.  Elaborate  current  regula- 
tion could  be  employed  here, 
but  for  the  sake  of  simplicity 
and  cost  the  current  regula- 
tion in  this  charger  is  accom- 
plished through  the  action  of 
C1.  It  would  seem  logical 
then  that  CI  should  be  the 
highest  quality  and  therefore 
the  most  expensive  com- 
ponent of  the  charger,  t  used 
a  1  microfarad  tubular 
capacitor  that  I  had  in  the 
junk  box,  but  a  higher  quality 
capacitor  should  be  used  (no 

electrolytic^  allowed).  The  1 
microfarad  capacitor  regu- 
lates to  about  40  milliamps  of 

charging  current.  As  a  matter 

of  fact,  the  charging  current 
increases  by  4  milliamps  for 
every  .1  mici of arad  of  capaci- 
tance used  (hence  1  micro- 
farad =  40  mA).  This  variance 
allows  you  to  choose  the 
right  charging  current  for 
your  need,  hut  remember  lo 
stay  under  your  particular 
charging  current  limits! 

No  elaborately  filtered  dc 
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is  needed  for  charging,  so  the 
lull  wave  rectifier  (D1)  was 
chosen  to  do  the  job.  Just 
about  any  cheap  little  full 
wave  package  will  do,  as  long 
as  it  is  rated  high  enough.  I 
used  a  package  rated  at  200 
volts  at  better  than  Vi  Amp- 
The  resistor  R1  is  included  as 
a  bleeder  for  CI . 

The  rest  of  the  circuit  is  a 
combination  of  my  love  for 
gadget ry  and  my  previously 
stated  desire  for  an  incon- 
spicuous charger.  I  finally 
decided  to  install  the  entire 
unit  in  an  old  teakwood  box 
that  would  halfway  blend 
into  most  rooms. 

The  actual  circuit  itself 
(except  for  switches)  was 
mounted  on  a  breadboard 
chip  which  was  placed  in  a 
small  utility  box  that  sat  at 
the  bottom  of  the  teakwood 
enclosure.  The  batteries 
(along  with  jl  and  J  2)  were 
simply  allowed  to  lay  on  the 
bottom  of  the  enclosure  near 
the  utility  box  itself. 

1  also  didn't  want  curious 
souls  opening  the  box  while  ii 


was  in  operation  and 
exposing  themselves  to 
possible  shock.  This  is  where 
S2  comes  into  play.  52  is  a 
micros  witch,  of  which  I 
happen  to  have  quite  a  few.  I 
mounted  the  microswitch 
near  the  top  so  that  closing 
the  lid  of  the  box  closed  the 
switch  as  well.  In  this  con- 
figuration the  circuit  will  be 
deactivated  whenever  the  lid 
is  raised  (see  Fig.  2).  SI  is  the 
master  switch  (optional),  and 
ft  occurred  to  me  as  I  was 
composing  this  article  that  a 
light  bulb  or  LED  indicator 
could  be  added,  Remember, 
though,  that  the  circuit 
voltage  will  vary  from  120  V 
with  no  batteries  attached  to 
12  V  while  charging.  The 
indicator  will  have  to  be 
designed    to   compensate,   of 

course.  For  added  safety,  all 
exposed  wiring  should  be  well 
covered. 

The  other  minor  details 
concern  Ft,  J  I  and  J 2.  F1  is 
a  little  bit  of  extra  safety  to 
guard  against  the  results  of 
any  accidental   shorting.  The 
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Shortwave  Listening 

Our  only  business  is  supply- 
ing everything  needed  to  tune 
outside  the  Amateur  Radio 
bands  and  identify  what  you 
hear.  Our  mini-catalog  de- 
tails Barlow  Wadley,  Drake 
and  Yaesu  receivers,  WORLD 
RADIO  TV  HANDBOOK,  logs, 
antennas,    calibrators,    CON- 
FIDENTIAL FREQUENCY  LIST, 
receiving  antenna  tuners, 
FM  or  TV  station  guides,  AM 
pattern  mapsr  audio  filters, 
special  ITU  lists,  QSL 
albums  and  every  book  pub- 
lished on  "listening," 
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fuse  value  is  not  given  here 
since  it  will  vary  For  most 
modifications  of  the  design. 
Each  builder  should  choose  a 
value  to  suit  his  own  needs, 
Jl  and  J 2  are  inexpensive 
9  volt  battery  clips,  I  used 
these  as  a  cheap  solution  to 
the  accidental  reverse  polariz- 
ation problem.  I  decided  to 
load  the  10  AA  batteries  into 
one  4  cell  plastic  AA  battery 
holder  and  another  6  cell  A  A 
plastic  holder.  I  purchased 
the  type  of  holders  that  sport 
the  mating  terminals  for  the 
Jl  and  J  2  clips.  They  are 
available  at  just  about  any 
local  electronics  emporium. 
Note  that  they  are  wired  in 
series.  This  is  necessary  for 
each  holder  set  of  batteries  to 
get  a  full  charge.  It  would 
take  a  real  klutz  to  try  to 
match  the  female  terminals  to 
female  (or  male  to  male),  so 
the  possibility  of  incorrect 
polarization  is  reduced  some- 
what! 

A  few  words  on  the 
characteristics  of  the  charger 
itself   would    be   appropriate 


here.  Do  not  leave  the 
batteries  connected  to  the 
charger  when  the  unit  is  not 
in  operation,  since  the 
internal  resistance  of  the 
charger  has  a  tendency  to 
drain  the  batteries.  Also,  this 
charger  is  a  trickle  charger,  so 
about  16  hours  of  charging 
time  works  out  rather  well. 
As  a  matter  of  fact,  the 
batteries  can  be  left  charging 
longer  than  1 6  hours,  but 
such  prolonged  charging 
could  develop  a  ^'memory"  In 
the  cells  for  a  particular  level 
of  charge  which  the  batteries 
will  not  exceed, 

Well,  that  about  wraps  it 
up  except  to  say  that  this 
charger  article  is  simply  a 
detail  of  how  I  happened  to 
solve  a  particular  problem  in 
a  particular  way.  It  is  abso- 
lutely wide  open  for  experi- 
mentation and  modification. 
The  urge  to  modify  flows  in 
the  blood  of  most  hams,  and 
by  the  time  this  article  is 
printed  I  will  have  probably 
already  changed  the  circuit 
beyond  recognition!  ■ 
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Ail  broadcast  ing  stations 
employ  some  device  to 

limit  their  maximum  modula- 
tion level  —  usually  a  peak 
limited  But  besides  this 
device,  many  also  employ 
further  speech  processing 
equipment  to  keep  the 
average  modulation  percen- 
tage as  high  as  possible  to 
achieve  maximum  effective 
coverage  with  the  allowed 
transmitter  power  level.  This 
means  money  to  the  station, 
and  so  speech  processing 
equipment  can  he  quite 
sophisticated  and  expensive; 
present  solid  state  units  cost 
about  $800,  These  units  per- 
form two  main  functions: 
expansion  and  compression 
of  the  audio  used  to 
modulate  the  transmitter. 
With  very  low  audio  input 
levels,  expansion  is  used  to 
bring  up  the  audio  level. 
When  the  audio  input  level 
reaches  a  certain  point, 
expansion  ceases  and  then 
compression  takes  place  as 
the  audio  input  level  increases 
further. 

Almost  all  amateur  type 
speech  processing  devices 
provide  a  compression  func- 
tion only.  This  simplifies  the 
circuitry  but  it  has  several 
disadvantages.  If  one  sud- 
denly speaks  at  a  lower  than 
normal  level,  compression 
may  not  take  place  and  the 
advantage  of  the  speech  pro- 
cessing device  is  lost.  If  one 
sets  the  gain  of  the  com- 
pressor so  high  that  com- 
pression takes  place  even  with 
the  lowest  possible  voice 
level,  there  will  be  a  great 
deal  of  noise  in  the  back- 
ground and  a  particularly 
great  noise  buildup  can 
develop  between  speech 
pauses,  depending  upon  the 
time  constants  involved  in  the 
circuit  that  is  used. 

Building     a     compressor 

with  an  expansion  feature 
also  normally  would  involve 
complicated  circuitry,  but  a 
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circuit  recently  appeared 
{Electronics,  August  7,  1975) 
which  has  greatly  simplified 
the  building  of  such  &n  ex- 
pander/compressor for  ama- 
teur usage  with  any  mode  of 
voice  modulation.  The 
original  circuit  was  designed 
tor  processing  touch  tone 
signals.  This  article  describes 
the  circuit  and  some  modifi- 
cations to  it  so  it  can  be  used 
for  speech  processing.  The 
circuit  uses  only  two  inexpen- 
sive ICb  (total  cost  about  SI) 
and  operates  from  a  single 
supply  voltage  source  of  from 
7-15  volts.  It  can,  therefore, 
be  battel  y-powered  as  a 
separate  unit  or  housed  inside 
an  existing  transceiver.  In 
laa,  with  a  little  care  in 
construction,  it  could  even  be 
built  in  the  case  of  most 
mobile  microphones  and 
powered  by  a  miniature  7.5 
volt  mercury  battery  every 
time  the  PTT  button  was 
activated. 

The  circuit  is  shown  in 
Fig.  1,  The  circuit  consists  of 
two  amplifier  stages.  The  gain 
of  the  first  stage  is  variable 
while  the  gain  of  the  second 
stage  ib  fixed.  Some  output  is 
rectified  and  used  to  drive  a 
2N2222  which  in  turn  varies 
the  gain  of  the  first  stage.  The 
neat  little  trick  that  is  used  to 
allow  both  an  expansion  and 
compression  function  centers 
around  the  biasing  of  diode 
DI.  The  bias  on  this  diode  is 

controlled  by  the  2N2222 
stage.  When  the  output  signal 
of  the  fixed  gain  stage  is  low, 
the  2N2222  stage  is  not 
driven  very  hard  and  DI 
becomes  back-biased.  Current 
flows  through  R1  into  the 
non- inverting  input  of  the 
first  amplifier  stage  and  its 
gain  increases,  As  the  output 
of  the  fixed  gain  amplifier 
increases,  the  2N2222  is 
driven  harder  and  DI 
becomes  more  forward- 
biased*  Current  through  R1  is 
diverted  to  ground  instead  of 
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Fig,  I.  Complete  expander /compressor.  Diodes  are  1N914s. 
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Fig.   2.    Two  stage  low  pass  audio  filters.    The  op  amps  are 
unused  sect  ions  available  in  the  LM39QQ  IC  of  Fig*  L 


to  the  op  amp  inpui  and  the 
gain  of  the  input  stage  is 
reduced. 

The  input  stage  uses  a  con- 
ventional LM3900  op  amp. 
Actually,  there  are  four  com- 
plete op  amps  in  the  IC 
although  only  one  is  used  in 
this  application.  The  input  is 
for  a  medium  to  high  impe- 
dance microphone.  Very  low 
impedance  microphones  will 
require  a  preamplifier  stage 
both  to  raise  the  output  level 
and  to  work  into  the 
e  x  p  a  n  d  e  r/com  pressor.  The 
100k    potentiometer    is   used 


to  set  the  input  level  so  with 
a  normal  speech  level  the  unit 
is  in  its  compression  range. 
This  can  be  checked  by  a 
listening  test,  or  better  yet, 
by  using  a  scope  to  see  that 
the  output  level  of  the  unit 
remains  constant  at  the 
highest  setting  possible  of  the 
i  n  p  ut  potentiometer.  The 
highest  setting  possible  is  that 
just  before  the  unit  is  driven 
so  hard  that  the  output  clips 
and  becomes  distorted. 

The  second  fixed  gain 
amplifier  stage  actually  uses  a 
digital   IC  -   the  74C04  hex 


inverter.  Three  of  the  In- 
verting amplifiers  in  the  IC 
arc  wired  in  scries.  The  other 
three  are  unused.  Linear  oper- 
ation of  the  IC  is  achieved  by 
biasing  the  inverting  ampli- 
fiers to  the  center  of  their 
linear  range.  Part  of  the 
output  from  this  is  rectified 
and  filtered  to  drive  the 
2N2222  stage.  The  50  mF 
capacitors  in  the  base  circuit 
of  the  2N2222  and  the  4.7 
mF  capacitor  in  the  collector 
circuit  determine  the  lime 
constants  involved.  One  may 
wish  to  do  some  experimenta- 
tion with  these  values  for 
optimum  attack  and  release 
times.  These  values  were 
changed  from  the  original 
circuit  to  provide  what 
sounded  to  be  the  best  results 
for  speech  purposes. 

A  still  further  refinement 
can  be  added  to  the  unit  by 
utilizing  the  unused  op  ampli- 
fiers in  the  LM39O0  as  low 
pass  filter  stages.  The  main 
advantage  to  doing  this  is  that 
in    case  the   main  stages  are 


over-driven  so  they  start  to 
clip,  the  low  pass  filter  stages 
will  filter  out  some  of  the 
harmonics  which  are  gen- 
erated. The  audio  signal  will 
still  sound  rough  but  at  least 
severe  distortion  will  be 
avoided. 

f  he  circuit  of  the  low  pass 
filler  stages  is  shown  in  Fig. 
2.  The  time  constants  are 
such  that  rolloff  starts  around 
3500  Hz.  The  output  level  is 
in  the  order  of  Vi  volt.  A 
potentiometer  (100k  or 
higher  value)  may  have  to  be 
used  to  control  the  output  if 
the  level  is  too  high  for  use 
with  an  existing  transmitter. 

All  in  all,  the  circuit  pro- 
vides a  worthwhile  speech 
processing  advantage  with 
extreme  circuit  simplicity. 
With  an  op  amp  and  three 
hex  inverters  left  over  (even 
with  the  low  pass  filter 
option  added),  one  could 
probably  add  a  tone  encoder 
function  and/or  VOX  func- 
tion also  if  desired.  Quite  a 
lot  for  $1.00  worth  of  ICs!  ■ 


Looking  H/est 


from  page  W 

dealing  with  FCC  Chief  John  B. 
Johnston's  appearance  before  the 
southern  California  amateur  radio 
community.  We  have  spent  two 
columns  telling  you,  thanks  to  the 
magic  of  magnetic  tape,  what  John 
had  to  say  to  us.  Now  I  wish  Co  take  a 


bit  of  editorial  liberty  and  talk  about 
how  I  interpreted  what  he  said  and 
what  I  feel  is  the  best  direction  for  us 
to  travel  in  working  with  this  fine 
man, 

First,  John  can  only  act  in  our 
behalf  if  he  knows  what  we  want.  This 
takes  a  constant  Mow  of  information 
from  within  the  amateur  community 


Awards   that  amateurs  can    "win"  are  described  by   Mary  and  Ed  Keffite 
WA6EJP.  A  TV  a  I  left  was  also  described  that  evening  by  an  ATV  expert. 


into  his  hands  and  those  of  his  staff. 

Remember,  though,  that  if  you  intend 
to  write  John  because  you  see  some- 
thing that  might  affect  the  continued 
viability  of  amateur  radio,  it  is  not 
enough  to  sit  and  write  criticism, 
Criticism  brings  with  it  a  rather  spe- 
cific obligation  to  provide  an  alterna- 
tive, another  direction  to  follow  or 
other  specific  ideas  to  back  your  point 
of  view.  Anyone  can  easily  say  "I 
don't  like  that"  or  "I  don't  like  that 
because  we  can't  do  it"  or  even 
'You're  crazy;  go  soak  your  head/' 
The  aforementioned  takes  virtually  no 
intelligence  and  only  the  most  gut 
level  animal  instinct.  However,  to  sit 
down  and  analyze  a  given  piece  of 
pending  legislation  as  an  adult,  to  view 
it  not  only  from  a  personal  and 
thereby  somewhat  selfish  standpoint, 
to,  far  more  importantly,  look  at 
how  any  given  proposal  will  ultimate- 
ly affect  all  amateurs  and  amateur 
radio  itself,  and  from  this  to  formu- 
late a  reply  that  i$  constructive,  is  the 
obhgation  of  anyone  who  decides  to 
offer  any  form  of  official  comment. 
This,  then,  means  that  before  you 
sit  down  to  write  it  might  be  wise  to 
discuss  your  views  with  others  to  see 
how  they  feel  and  if  they  can  offer 
any  input  by  way  of  comment  or 
suggestion.  By  doing  this,  you  then 
not  only  represent  your  views,  but 
perhaps  a  cross  section  of  your  area's 
total  amateur  population.  One  of  the 
best  places  I  know  to  hold  such 
discussions  and  thereby  formulate 
replies  to  dockets  issued  by  the  Ama- 


teur and  Citizens  Division  is  at  a  local 
radio  club.  In  fact,  when  an  issue 
arises  that  calls  for  comment,  one  of 
the  best  ways  that  I  can  think  of  to 
get  some  attention  for  your  point  of 
view  is  to  have  a  radio  club  behind 
you.  One  of  the  things  that  John  is 
looking  for  is  "commentary  that  is 
well  prepared  and  representative  of 
the  majority  of  the  amateurs  of  a 
given  area,  organized  commentary  of 
the  type  that  not  only  offers  either 
backing  or  criticism,  but  alternatives 
as  well." 

I  tend  to  look  at  the  radio  club  as 
the  hometown  grass  roots  political 
organization.  It  is  one  of  the  few 
forums  we  have  other  than  talking  on 
the  air,  and  as  such  has  a  lot  lo  Offer 
If  you  do  not  now  or  never  have 
belonged  to  a  radio  club,  but  are 
getting  the  bug  to  take  a  more  active 
role  in  helping  plot  the  future  course 
of  the  amateur  radio  community,, 
that's  really  where  it  all  starts. 

In  my  book  we  have  one  heck  of  a 
good  guy  representing  us  to  the 
Commission  in  FCC  Chief  John 
Johnston,  but  to  be  totally  effective 
he  needs  to  hear  from  us  and  gel  our 
ideas  once  in  a  while.  White  I  might 
not  agree  with  everything  that  he 
places  before  us  in  docket  form,  at 
least  I  know  that  he  will  take  the  time 
to  read  my  comments  and  yours  and 
base  any  final  legislation  on  our  needs, 
doing  so  to  the  best  of  his  ability.  I 
can  ask  little  more.  I  can,  though, 
wish  him  continued  success  in  what 
rnijM  lie  one  tough  job. 
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such  measurements  by  con- 
ventional methods.  Certainly, 
few  amateurs  would  want  to 
measure  the  power  input  to  a 
line,  dummy  load  the  far  end 
of  the  line,  measure  the  if 
voltage  across  the  dummy 
load,  calculate  the  power 
output,  and  then  finally  find 
the  line  attenuation.  Various 
errors    can    be    involved    in 


Measure  Your  Wasted  Power  ***-*-—*<■ 


-  -  how  much  are  you  losing  in  your  feedline? 


Transmission  line  attenua- 
tion is  one  of  those 
items  which  most  amateurs, 
especially  newcomers,  realize 
is  important  but  rarely  do 
anything  about-  One  reason 
for  this  feeling  probably  has 
to  do  with  the  fact  that  trans- 
mission line  attenuations, 
when  quoted  in  dBr  don't 
seem  very  meaningful.  That 
is,  a  transmission  line  attenua- 
tion of  2  or  perhaps  even  3 
dB  seems  to  have  a  less  dis- 
turbing effect  upon  an 
operator  than  learning  that 
the  output  of  his  linear 
amplifier  has  fallen  from 
1,000  W  to  either  500  or  620 
W.  Yet,  the  transmission  line 
attenuations  quoted  would 
have  the  same  effect  as  far  as 
the  radiated  signal  is  con- 
cerned. Also,  many  operators 
go  through  a  lot  of  work  to 


construct  new  linear  ampli- 
fiers in  order  to  raise  their 
power  level  by  a  factor  of 
only  2  or  3  times,  Yet,  on  the 
higher  frequency  bands  where 
fairly  long  transmission  lines 
are  used,  the  same  increase  in 
effective  radiated  power  can 
be  nearly  achieved  by  replac- 
ing a  long  run  of  RG58/U  line 
with  RG8/U  line! 

Table  1  shows  the  attenua- 
tion characteristics  of  the 
three  most  common  types  of 
coaxial  transmission  lines  on 
the  various  amateur  bands. 
These  attenuations  are  for 
brand-new  line  without  con- 
nectors* Even  so,  the  losses 
start  to  become  significant  on 
the  higher  frequency  bands. 
When  one  considers  line  that 
has  become  aged,  and  when 
connectors  and  other  "lossy" 
devices  are  used  in  a  trans- 
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Fig.  h  The  effect  of  line  attenuation  as  explained  in  the  text 
produces  different  swr  readings  at  the  transmitter  and  toad 
(antenna)  ends  of  the  fine.  Example:  P(incident)  =100  W,  line 
attenuation  -  3  dB,  load  swr  =  5;L  Incident  power  at  load  - 
100  x  H  =  SO  W.  Reflected  power  at  had  ^  50  x  A45  -  2225 
W.  Reflected  power  at  transmitter  *  2225  x  16  =  / hi  2  W. 
Power  ratio  at  transmitter  =  I  hi 2/ 100  =  .1112  *  1196  of 
Incident  Swr  at  transmitter  (from  Fig.  1)  -  2: 1. 


mission  line,  the  total  losses 
can  rapidly  add  up  to  signifi- 
cant values  even  on  the  lower- 
frequency  bands.  The  buildup 
of  such  losses  can  take  place 
over  a  period  of  time  and  so 
gradually  that  no  apparent 
deterioration  in  either  trans- 
mitter or  receiver  perfor- 
mance is  noted.  The  buildup 
of  such  losses  will  not  be 
indicated  by  the  tuning 
meters  on  the  transmitter, 
nor  on  the  swr  meter  readings 
as  long  as  the  antenna 
remains  correctly  impedance 
matched  to  the  transmission 
line. 

Most  amateurs  realize  to 
some  degree  the  desirability 
of  keeping  line  attenuation  as 
low  as  possible,  but  rarely  do 
anything  more  about  it  other 
than  initially  carefully  install- 
ing line  believed  to  be  fresh. 
The  reason  why  line  attenua- 
tion is  not  periodically 
checked  as  it  should  be  is  the 
difficulty  involved  in  making 


and  good  test  equipment  is 
necessary  for  accurate  results. 
Some  years  ago  a  method  for 
line  attenuation  measurement 
was  suggested  using  the 
technique  of  shorting  the  far 
end  of  the  line  to  create  a 
complete  reflection  of  the 
incident  power  traveling 
down  the  line.  By  swr 
measurement  at  the  trans- 
mitter, the  line  attenuation 
could  be  determined.  The 
basic  concept  ol  the  measure- 
ment technique  was  good, 
but  there  were  several  dis- 
advantages for  practical 
usage. 

The  measurement  tech- 
nique described  in  this  article 
refines  the  technique  by  the 
use  of  a  carefully  chosen  load 
to  create  an  artificial  swr.  The 
result  is  a  measurement 
technique  that  is  particularly 
sensitive  to  even  small 
changes  in  line  attenuation 
and  a  method  that  needs  only 
a  regular  swr  meter  to  imple- 
ment Even  the  swr  meters 
built  into  some  equipment 
which  are  calibrated  only  up 
to  3:1  swr  are  satisfactory. 

Basic  Theory 

One  should  be  familiar 
with  the  theory  behind  the 
swr  method  of  line  attenua- 
tion measurement.  The 
method  is  based  on  the  fact 


Nominal  Attenuation  dB,  Per  TOO  Feet 


Band 

RG58 

RG8 

RG59 

160 

.6 

.2 

.5 

30 

.82 

,3 

.65 

40 

1.3 

.45 

.9 

20 

2 

,5 

1.4 

15 

2.5 

.62 

1-6 

10 

3 

,8 

1.9 

6 

4,1 

1,4 

2.5 

2 

7.8 

2.5 

4.0 

Table  h  Attenuation  of  various  coaxial  transmission  fines  on 
160-2  meters.  These  tosses  are  for  brand-new  cable  and  do  not 
include  additional  losses  due  to  connectors,  relay st  filter  etctf 
used  in  the  transmission  line* 
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that  the  swr  values  for  any 
value  of  swr  other  than  1:1 
will  not  read  the  same  at  both 
ends  of  a  transmission  line  — 
if  the  line  has  any  attenuation 
whatsoever.  This  concept  is 
illustrated  in  Fig.  1*  The 
ratios  of  the  incident  and 
reflected  power  at  any  point 
along  the  transmission  line  are 
related  to  the  swr  that  would 
be  read  at  that  point  Note 
that  at  the  transmitter  end  of 
the  line,  the  reflected  power 
is  only  a  small  portion  of  the 
incident  power  while  at  the 
load  (deliberately  mis- 
matched to  create  a  specific 
swr},  the  reflected  power  is 
almost  as  great  as  the  incident 
power. 

This  change  in  the  ratio 
between  the  incident  power 
and  reflected  power  at  the 
transmitter  end  of  the  line  is 
directly  related  to  the  total 
attenuation  of  the  line.  The 
effect  is  such  that  the 
presence  of  even  small 
amounts  of  attenuation  can 
be  readily  determined.  The 
sample  calculation  shown  in 
Fig.  1  should  be  followed 
through  once  carefully  in 
order  to  understand  the 
principle  involved.  Table  2  is 
a  simple  listing  of  how  much 
of  the  incident  power  is 
reflected  at  a  load  for  a  given 
swr  at  the  toad  terminals,  ll 
must  be  used  to  understand 
the  example  shown  in  Fig.  1. 
The  example  itself  shows 
what  the  swr  reading  would 
be  at  the  transmitter  end  of  a 
transmission  line  if  the  line 
had  an  attenuation  of  3  dB  at 
the  operating  frequency  used, 
and  if  the  load  were  mis- 
matched to  the  transmission 
line  such  that  a  5:1  swr 
existed  at  the  had.  As  shown, 
the  swr  reading  at  the  trans- 
mitter would  read  2:1  and 
not  5:1  due  to  the  line  atten- 
uation. 

In  the  manner  shown,  one 
could  calculate  what  the  swr 
readings  would  be  at  the 
transmitter  for  any  given  load 
swr  and  various  line  attenua- 
tions. A  listing  of  the  results 
of  such  calculations  for  load 
swrs  of  5:1  and  3:1  and 
various  line  attenuations  is 
shown     in     Table     3.     Note 
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Fig.  2.  Two  resistor  assemblies  that  may  be  used  at  the 
antenna  end  of  a  transmission  line  to  create  a  given  load  swr 
for  test  purposes.  The  usage  of  each  assembly  is  explained  in 
the  text 


particularly  how  sensitive  the 
swr  reading  at  the  transmitter 
is  to  even  small  line  attenua- 
tion values.  For  example,  for 
a  5:1  load  swr,  the  swr 
reading  at  the  transmitter 
would  be  5:1  if  the  trans- 
mission line  used  had  no 
attenuation.  However,  even  a 
line  loss  of  only  Vt  dB  will 
cause  the  swr  reading  at  the 
transmitter  to  be  3.9:1 
instead  of  5:1.  The  load  swrs 
shown  in  Table  3  were  chosen 
to  be  listed  because,  in 
practice,  they  are  usually  the 
most  handy  to  use.  They 
permit  good  indication  of  the 
range  of  line  attenuations 
likely  to  be  encountered  in 
most  installations,  and  the 
range  of  swr  reading  pro- 
duced at  the  transmitter  is 
within  the  range  where  most 
swr  meters  (including  those 
built  into  transceivers,  linears, 
etc)  can  be  clearly  read, 

Using  The  Technique 

Using  the  technique  just 
described  to  make  actual  line 
attenuation   measurements  is 


not  at  all  difficult  as  tongas  a 
few  precautions  are  observed. 
Any  swr  meter  can  be  used, 
cither  a  separate  unit  or  one 
built  into  a  piece  of  equip- 
ment, as  long  as  swr  readings 
of  up  to  3:1  can  be  cali- 
brated. One  must  be  sure  of 
the  calibration  of  the  swr 
meter,  or  else  the  measure- 
ments made  will  be  meaning* 
less.  The  instruction  book  for 
most  swr  meters  describes  a 
calibration  procedure.  In  any 
case,  one  can  check  the 
calibration  by  using  2  W 
carbon  composition  resistors 
directly  at  the  swr  meter, 
choosing  the  resistor  values  to 
simulate  different  swrs.  For 
example,  an  swr  meter  meant 
for  use  in  52  Ohm  trans* 
mission  fine  can  be  checked 
for  its  2:1  swr  reading  by 
using  a  104  Ohm  resistor 
(nominal  100  Ohm  unit),  for 
its  3:1  swr  reading  by  using  a 
1 56  Ohm  resistor  (nominal 
150  Ohm  unit),  etc.  Usually 
from  a  batch  of  10%  toler- 
ance resistors,  one  can  find 
the  necessary  resistor  values. 


If  this  cannot  be  done,  or  if  a 
good  ohmmeter  is  not  avail 
able,  5%  tolerance  resistors  in 
stock  values  can  be  used  for 
calibration.  In  any  case,  non- 
i  nductive-type  resistors 
should  be  used  and  the  swr 
meter  checked  over  the  range 
of  frequencies  to  be  used. 

Once  one  is  confident  that 
the  swr  meter  calibration  is 
correct,  a  resistor  unit  must 
be  constructed  to  simulate 
either  a  3;1  or  5:1  swr  at  the 
antenna  end  of  the  transmis- 
sion line  to  be  tested.  One 
suggested  method  of  corv 
struction  is  shown  in  Fig. 
2 (a).  A  grouping  of  four  2  W 
composition  resistors  is 
soldered  directly  on  an 
$0239  coaxial  fitting  for  use 
in  a  situation  where  the  trans- 
mission line  used  employs  a 
standard  PL-259  connector  at 
its  antenna  end.  The  resistors 
are  wired  in  parallel  and 
chosen  in  the  example  shown 
to  provide  a  5:1  swr  for  a  52 
Ohm  transmission  line 
system.  The  resistor  unit  can 
be  checked  that  it  provides 
the  correct  swr  by  connecting 
it  directly  to  the  antenna  side 
of  a  calibrated  swr  meter. 
Usually  if  the  resistors  were 
carefully  chosen  beforehand 
using  an  ohmmeter,  there  will 
be  no  difficulty.  Again,  the 
resistor  unit  should  be 
checked  on  all  frequencies 
where  it  will  be  used  to  check 
line  attenuation. 

After  everything  has  been 
calibrated,  the  far  end  of  the 
transmission  line  is  discon- 
nected from  the  antenna  and 
connected  to  the  resistor 
unit,  A  few  Watts  of  trans- 
mitter power  are  used  so  a 
proper  "set"  reading  can  be 
obtained  on  the  swr  meter  at 


swr 

Incident  Power  Reflected  (%) 

swr 

Incident  Power  Reflected  {%) 

to 

67 

2.5 

1&3 

9 

64 

2.0 

11 

8 

60.5 

1.9 

9.6 

7 

56 

1.8 

cS.x 

6 

51 

1.7 

6.7 

5.5 

48 

1.6 

5.3 

5 

44.5 

1.5 

4.0 

4.5 

40.5 

1.4 

2.8 

4 

36 

1.3 

1.8 

3.5 

31 

1.2 

.8 

3 

25 

1.1 

.2 

Table  2.  For  a  given  swr  at  a  toad,  the  listing  shows  the  percentage  of  incident  power  which  the 
toad  does  not  accept  and  reflects  back  along  a  transmission  line. 
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For  5:1  Load  swr 
Cable  Attenuation,  dB  swr  at  Transmitter 

.5  3.9:  t 

1  3.3:1 

2  2.45;  1 

3  2.0:1 

4  1/7:1 

5  1,5:1 
10  1.15:1 

For  3:1  Load  swr 

Cable  Attenuation,  dS  swr  at  Transmitter 

.5  2.6. 1 

1  2.3:1 

2  1,9:1 

3  1.7:1 

4  1 .5: 1 

Table   3.    Transmitter  swr  readings   as   a   function  of  fine 
attenuation  for  foadswrs  of  5: 1  and  3:1. 


the  transmitter  when  it  reads 
forward  power.  The  meter  is 
then  switched  to  reflected 
power,  the  swr  read,  and  the 
total  transmission  line  atten- 
uation determined  using 
Table  3, 

The  method  can  actually 
be  used  in  many  installations 
without  even  disconnecting 
the  transmission  line  from  the 
antenna.  If  one  knows  that 
the  antenna  has  been  adjusted 
to  provide  a  1 :1  match  to  the 


transmission  line  at  the  trans- 
mission tine/antenna  inter- 
face, it  is  only  necessary  to 
parallel  the  antenna  terminals 
with  additional  loading  to 
create  a  3:1  or  5:t  swr  A 
grouping  of  resistors  made  up 
as  shown  in  Fig.  2{b)  might 
be  used  for  this  purpose.  In 
this  case,  resistor  values  must 
be  used  which  are  lower  in 
value  than  the  line  imped* 
ance,  since  they  are  placed  in 
parallel     with     the     antenna 


terminal  impedance.  As 
shown,  four  nominal  value  10 
Ohm  resistors  are  grouped 
together  and  chosen  to 
produce  an  overall  resistance 
of  13  Ohms,  which  in  parallel 
with  a  52  Ohm  antenna  will 
provide  an  effective  termina- 
tion of  10.4  Ohms  for  a  5:1 
swr.  One  resistor  could 
possibly  be  used  if  the  swr 
meter  used  at  the  transmitter 
were  sensitive  enough  and 
only  a  few  Watts  of  output 
power  were  necessary.  The 
"clip-on"  resistor  unit  can  be 
checked,  of  course,  by 
directly  coupling  it  to  the  swr 
meter  where,  by  itself,  it 
should  provide  a  4:1  swr 
reading. 

Summary 

Many  amateurs  who  check 
their  transmission  line  atten- 
uation for  the  first  time  are 
shocked  at  the  values  they 
discover,  particularly  on  the 
higher  frequency  bands.  One 
should  realize  thai  besides  the 
transmission  line  itself,  one 
will  also  be  reading  the  atten- 


uation introduced  by  the 
various  relays,  filters, 
switches,  etc.,  used  in  the 
transmission  line  in  more 
elaborate  station  setups.  No 
matter  what  the  attenuation 
is  due  to,  however,  it  of 
course  reduces  the  radiated 
power  and  the  sensitivity  of 
the  receiving  system 
(assuming  the  same  antenna  is 
used  for  receiving), 

A  periodic  check  of  line 
attenuation  will  quickly 
reveal  any  developing 
problems.  In  installations 
where  the  antenna  end  of  the 
transmission  line  is  particu- 
larly difficult  to  get  to,  one 
might  even  consider  installing 
a  relay  at  the  antenna  so  a 
test  resistor  unit  can  be 
selected  to  check  the  tine 
condition  whenever  desired. 
Before  the  installation  of  any 
transmission  line,  its  attenua- 
tion should  be  checked  so 
one  will  then  have  some  basts 
against  which  to  evaluate 
later  attenuation  measure- 
ments  made  when  the  line  is 
installed.  ■ 
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Less  Dd*er  supply      $40,00 


Miles  Per  Gallon 

Circuit 

DiQ^tal  Flow  Sensor      S29-50 
Spe^d  Transducer       S  8.00 
(Specify  car  make  and  year) 
CMOS  Rale  Mutypters  Sift  95 1 
2-  50  ^n  Osptays       $  2  50 
InckxJes  Gtcuit  Descnption 
PC  Board  no!  included 


i 


Quality  for  an  Economy  Price 
Solid  State  Construction 
Linear  Switch  (FM/SSB) 
Broad  Band 


Model     Input       Output  Typical         Frequency     Price 

702       10W-20W  50W-90W    10Wm/70Woul    143-149MHa    $139.00 

7028     1W     5W     60W-80W    lWin/70Woul       143149MHz    $189.00 

Now  get  TPL  COMMUNICATIONS  quality  and 
reliability  at  an  economy  price.  The  solid  state  construe- 
lion,  featuring  magnetically  coupted  transistors  and  a 
floating  ground,  gives  you  an  electronically  protected 
ampler  that  should  last  and  fast 

The  Linear  Bias  Switch  allows  you  to  operate  on  either 
FM  or  SSB,  The  702  and  702B  are  exceptionally  well 
suited  for  2-meter  SSB.  Typical  power  output  levels  as 
high  as  100W  PEP  can  be  achieved  with  the  proper  drive. 

The  broad  band  frequency  range  means  that  your 
amplifier  is  immediately  ready  to  use.  No  tuning  is 
required  for  the  entire  2-meter  band  and  adiacent  MARS 
channels  on  TPL  S  new  £&ono-tln& 

See  these  great  new  additions  to  the  TPL  COM- 
MUNICATIONS product  line  at  your  favorite  radio  dealer. 

Cat!  or  write  for  prices  and  infor- 
mation on  TPL's  complete  tme  of 
amateur  and  commercial  amplifiers 

COMMUNICATIONS  INC. 

1324  W.  135TH  ST..  GARDENA,  CA  90247  *t21 3)  53B-98U 

A.C.Sifmwids  &  S«i  Ltd.,  285  Ypfki*,d  Bfed,,  W>uDwdgie,  Onior.«M2J  1S3 
EMEC  Inc.,  2350  Sou*  30th  AWUff  HoHandoiv.  Flo.  33009 
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SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 


All  band  operation 
(160-10  meters)  with 
mo  si  any  random 
length  wire.  200  Watt 
power  capability.  Ideal 
for  portable  or  home 
operation.  A  must  for 
Field    Day.    Size:     2    x 


4-1/4  x  2-3/8.  Built-in 
nrfin  tu in- up  indicator, 
Guaranteed  foi  90 
days.  Compact  easy 
to  use.  Only  S  29.95 
postpaid  (add  sales  tax 
in  CA), 


Larsert  Antennas 
fOfftAny  Mobile  Unit 


CES  Touch  Ton* 
Pad*  -  549.96  ea. 
•  Model  200  - 
acoustic  coup- 
ling •  Model  210 
lor  mounting  on 
walkaes  or  hand 
held* 


talk 
power 


OQQ 

6SBBS 
6SGQ 

OQQ 


MODEL 
200 


MODEL 
210 


CES  Model  220 

CES  can  now  off«r 
you  a  TOUCH 
TONE*  back  for 
Standard  Com  muni 
cations,  hand  hpld 
radios.  This  is  (he 
complete  back 
assembly  with  the 
TOUCH-TONE' 
encoder  mountdd 
and  ready  to  plug 
into  the  private 
channel  connector . 
Atso  included  is  an 
LEO  tone  gen- 
eration indicator 
and  an  muter nal  tone 
deviation  adjust- 
ment. 


Lcirsen  Antennas 


Magnetic  Mount  or  Gutter  Ciarnp  5/8  wave  -  S38  50 
Speedy   2  rneteri,  ?20t  450  1/4  v**ve  -  Si  8  50 


3fR    tingle  hoJ*  mourn 


VB  WAVff 

1  '4  wave 


531  50 
1 1.50 


kit 


for  an  Economy  Price? 

THAT'S  RIGHT! 

introducing  the  ECONO-UNE 

Mo<4*l    Inoui     Output     Typntal  Frequwitcy  e'X5» 

702        S-3QW  &0-9OW   1Om/70o™i     143  149  mm*    SU9  00 
703B      1-41AI     60  SOW       t  in/7G  om     143  1*9  MHl    S1I9.0O 

Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price.  The  new  Econo  Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
Econo  Line  your  best  amplifier  value. 
Unique  broad-band  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
and  adjacent  MARS  channels.  See  these 
great  new  additions  to  the  TPL  COMMUN- 
ICATIOMS  product  line  at  your  favorite 
amateur  radio  dealer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary !  FCC 
type  accepted  power  amplifiers  also  avail 
able.    Please   call    or    write   for    a   copy    of 
TPL's  Commercial  Products  Summary. 


SLINKY! 

A  LOT  of  antenna  in  a   LITTLE  space 
New      Slinky®     dipole*      with     helical 
loading    radiates   a  good  signal   at   1/10 
wavelength  long! 

•patent  Ate   Sr95&w2?G 


mmtr 


-1  fiiik  can  mm  tan 


^^^^^—  ^-~      I    I  UII   LU  M   H  V*  \  UIL 


"■'>:» 


fiLtn  wi*j*Tt»  ui« 


mm      i 


•  Thfi9*9&iK^ffwtmHiB0  75.  40  1  romrnw  ■njerwuonaritai 
■t  *ny  lengfn  tr om  2*  to  70  »eel  •  no  *ifr>  b^>  or  tf«nsmaicri 
needsdr  *  po»UWe-*rectj   a    *io**i   in   irunutts  ■  *rrt»ri 
fiougn K>  m  wi rtfac  or  nmt^ngiit  *  Mi  tagri  pow*f  ■  iow&Wft 
ovpfccmDWeM  75  40  4  20  meter  bands  •  much  loiter  Umg- 
•vprwjrw:  rtoiMii  p»ckup  |h«n  «  ¥«TTiCil  Jtnd  ne«H  TO  r*tJ<.ate    •   N<t 
includes  .1   fjrtir  at  ftfwcially-fnBdm  4-tnclt   £■    by  4-inch   long 
coil,  conlainnrig  33.S  Pe«t  qI  radial imj  conductor   tulun.  50  rt 
ftfiSS   U  co/m  P*L259Cpnneclor  nylon  rope  &  instruction  min- 
imi *  now  in  use  by  US  DepT  otStale  US  Army  ladm  tchool* 
plu*  Ihovundi  of  himt  Ihe  world  Ow#r 


■  r-  NOW  ! 
*  Tufts  |3u~t  you  there! 


•  146  A 

•  NIC AD  Batteries 

•  Base  charger 

•  Touch  Tone  pad  -  installed 
&  working 

•  4  Channels  of  crystals  - 
34-94/94-94  plus  2  channels 
of  your  choice 

•  Deluxe  leather  case 

•  Rubber  antenna  waiine  T»ik«  ue  a 
ONLY  $399.00 


COMMERCIAL  QUALITY 
AT  AMATEUR  PRICES! 


OOO 


OOO 


(^AydM' (^/Tffyb, 


.  \WM1RR 

\s^i Two  meter 

\:     CRYSTALS  IN  STOCK 
Standard  •  Icom  •  Meathkit  •  Ken  • 
Clegg  •Regency  •Wilson  •  VHP  Eng 
•  Drake  •  And  Others!  ""  \x\ 

$4.50  @  Lifetime  Guarantee 


Novice  Crystals 
(Specify  Band  Only) 


Z#?JJ 


Wlotoro^_  swck. 


«  Standard 
Communications 


Make /Model 

Xmit  Freq. 

Rec.  Freq. 

■ 

Name. 


Call 


Address 
City 


State 


Zip 


Order: 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
{617)  395-8280 

New  England's 
Friendliest  Ham  Store 


n  Check  enclosed 

□  BankArnerieard      □  MasterCharge    D  American  Express 

Credit  card  # I nterbank  # 

Signature Card  expiration  date  _ 


FREE  Gift  With  Everi,  Order! 


ALL  SALES  FINAL  ! 


MasterCharge 

American  Express 

BankAmericard 

accepted  on 

MOST  items! 

Prices   FOB  Medford 

MA.  AM  units  can  be 
shipped  UPS.  MA  resi- 
dents add  5%  sales  tax. 
Orders  over  $1000 
deduct  5%.  Add  £3  00 
for  shipping  &  handling 
on  all  orders. 


6  METER  BEAMS 


3.5.6-10   ELEMENTS 

PtTjvtn  prrforfWQCe-  tram    ra(fnJ.   t'-±\\   size.   «3  meter  be*nt». 
Eiemcnl  *pa f .- Ings  and  leagtim  hmv*  tarra  carefully  en(te«en 
£ivt  '**!   fMllrro,  hijeh   frv|-matT*  gala,  C*w£  fmofl  to  bee*  nllo 
*rn)  brtaud  frequcac}  resfMun-. 

Bodiiu  arc  .o5s  vail  wnl  element*  arc  3/4"  -  3/1"  ,049  «BJ| 
semzuk^A  obfOfMt  Unisfc  aluminum  lulling.  The  3  «iyi  3  fitment 

iMAtnw  H  -  I    1    V   1n«>nin.    Hit  t  and  JOt  UBi 

h*ve  1  bdottfti     AH  brockets  art   1..  1   j    rnufii 

fows&ed  iH 'linn.  Brighi  inn- -.in  id  plated  ubcdta  m  1  ndjui  u,i,i.. 

fur  11(1  i"  1"  ninai  ut  1  a  and  5  Hvrnenl  and  •!"  on  i  nml   tO 

cIcmuiiL  buiuTia.    All  mnrfet*  mny  U'  mu  undid  for  horlxunuil  >-i 
vertical  i—i  r  1  -i.mMuji* 

>'"*  teattoeae  tneturfe  adjusuihte  l<r>iith  etameeis,,  fciknratt  Redd* 
Match  ttml  built- ih  cqbji  lilting  >2  ohm  fend.    Ttwsv 

beam*  ar*  factory  mark**!  4ml  supplied witfa  tnslnirtiaiM  lor 
quick  imtmliK  . 
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FlMj.  k#irt 

- 

<*b<LB 

ItStfB 

UdB 

F  B  fl*t« 

70m 

24  da 

26  dB 

■*."  P      '  ?* 

VH 

7  it* 

U  itn 

TBlfas 

25  rm 

RINGO 
RANGER 

1        tor  FM 


4.5  dB"  -  6  dB## 

Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


Ciwh  Craft  tiae  created  am,  I  her  first  by  making  the 
world's  mo?il  popular  2  meter  antenna  twice  a*  ffOOd, 
The  new  ktiijjD  Ranger  \s  developed  from  the  lui 
AR-2  With  three  half  wavts  in  pliant  and  a  QUA  eighth 
wave  mulching  stub,  King"  Range?  jrives  ait  extremely 
fow  Rngk  '►!  radiation  for  fn'tter  HL^rad  i-nverajrr,  tt  I 
tunable  ever  a  LmaH  frequency  range  ajid  perfectly 
matched  lo  52  ohm  coax. 

ARX-fc       137-160  MH* 

ARX  220    220-225   MHz 

ARX-450    43S-4S0   MHz. 


4 
3 

3 


Fbs..  112" 
lbs.,  ?r 
lbs,     39' 


■     Reference  *»  win  dipot* 

"  fteferatte   i«   ware   Alyp  iwd  at  rain  itindird  by  inujr 

EVEMsftdfVFeES. 

W«nrk  full  ijujetmg  into  mo-re  repeaters  and  extend  tl 
radium  of  your  direct   cuntiuts  with  the  new   Rmffo 
R&nj^cr. 

Vmi  ran   up  il:it«  your  proeent   A\l->  Rin^n  villi   Hn 
simple  addition  of  this  extendi  kit  The  kit  Include* 
the  phasing  network  and  neeiHAr^  eJemsni  extension 
Thi-  onli  niodilicatioan  required  are  easy  to  mnku  ttaw 
sttts  in  the  top  section  of  your  inteBtm, 


ARX-2K 


CONVERSIOK  KIT 


2  METER 

ANTENNAS 


FM 


tfv  iihqo     ITfp  4B  Gam  Irrtmpf*  \  wn**  nvtupr.  Half  w*vp  trrn'tft  aa- 
mhHiii  Wftk  U-iTi  s  dr  mod  S3  <*«m  f<w4  Uh  P1^2&f.  low  nt*l#  <rf  fhAu- 
tlcHI    *|i»i    II    *WH    F±.:tun-   |it*nw*tnb**d    iftil   tady   lo   innt^H     B 
tkHTtif  r-rnMHpmb.>  it  OH  MH*  1«J<«  JU"™ilM.  The™  «n  qon  rtm,  ■ 
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MudPfl    Nil.  :li*-i 

AR-Ji 

:\:-n 

AP.-fi 

AFi^afl 

AILHnO 

',r  MHi 

!3Q-1?ri 

1       lfi> 

,rill 

sag 

llOlftJ 

Pweei    iioin  Wattt 

i<« 

..„ 

•llll 

I(JU 

..,1, 

Wlnrt   iriu  ii]    (H 

33 

ill 

It 

B  4  P<M.C     1  '(i  m  h  dB  Cain  ov*r  4  >t  **'»  ilijH.if  0*enH  uttnuu  k«uta 
1*  ?  Mrt±  i»  101*  —  li    <ss  HFti       I    patter*  .t*>    -    *  dit  (w 

ISO     .  *  itB  iul  32  dbu  r««f  lekei  11.  ZW  uaaf|4r,  PhMii  UHfadn  1 


AlFH-lD      H4-  IS  MHl    li«i  k|lU   end   ura  I?  -!    f? 

4Htt).>ilnRl,<Minill}^R 
*FW  1  iT'  435    ttfl  jfHi   i»M  -*It-    *^4  are*  J_U  -    It 
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I  ^  iyO'  H\>      1  ixm   1  .:liu-  <kl  ,  wTtpr  ■ 

414141  144  -  14S  MHi   1(H«I»  Whtlfl   miu]  utm  1^1  h,    li 

D  VAf!»  £tACK!fcG  tciT^     VPK  iJurluJnii  »innn>nt.-il  mmantii- 

hiirLl^Mii"    iriri  ii-..<  1 1-1,1  ■  tir.ni  Jul1  l^i  1  V«i>L|i .  ill  v  jHil.irlEfri:  vmli-  ti.vv*  1  ill  I  i    .ill 

ovt t-  IK*  iLrij)*  nnitsdnn. 

AH-A/VK,  ntttplefii  i  kbttui  dug  kit 

*i  I  SK  -I  elim«nt  <im«  ilutwu  cnlv 

A!*"  VF^K  ontb^ltu  11  tltmnt  iUifca:  *it 

Ait"  5K  H  vtvmnit  cv«k  fciiiRi  Evljr 

A H"  iK  •  ~  It  il*Mni  «mi  hum.  «l> 


MHI  flflHHf   *4tit£     the 
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ni«e;  *i  woe  «  «ju  «tu 


Wprit   Tufe-  ndlw 

tiiii.  I  i  rmiM  ds 

'*  Ptii«'rr  l«*nm 

•tl-*a   »rj    f1 
Fneijunniy  MHi 


F-F'M  TWIOT      J!M  i^B  Gala:  1>n  rlnnH'ilfc^  liOdiCnt.iL  pciIm-LxiH I'm  r-.'i    low 
tad  ■  cM-i'AgB.  rnntl  trn  okinrnlj  v^rUntk  finlAi-ifutiftd  r^r  F-M     ■■• ■  ■    i  ••    !■■" 
*kArtl|?tt=..  >>:  K   BratiuaadB,  b."  nifMt. 

(Jifflpi  i    n •       Tj  i.hl"  KhML  MaU'h  dl-IVW  »lnttii!:-.:  ■    tohc  PLrXSU  i  tar> 

UB«  IW0  **|(#n»tc  F«i=I  u nr* 


AMT  Torr  143-  H7  MHx  ,H*o  *UIL 


m»  i  c  m  n. 


WG/f  PERFORMANCE 
VHF  YAGIS 


3/4  ,  1-1/4,  2  METER  BEAMS 

the  «tal»djn1  n1  c-fjnififi rL&uu  in  .niiuUui   s HF  1'llf   i  i  lutnuulci- 
tJcuiK  I'unh  C'mli  van  is  cuiiiliim-  all  t*t\  i«  rlornci 

bllliv  .■  Ml,  i.|ifimii  i  itblrund  iHKumir. 

yiiij  i 

l-{||titwejgtrf    i fci!-'.*-'!.   iln    .Mil:., lutyi     .    |,.     i^ij.    Mlli|L| 

Hlnmlmmi  elt m-Ii.i    n,"  :-i    i,i     i-ctioiif)  nii'imn  ,| ,  m  i,. 

''"'■'  form*fJ  ' ■!  -    hi...ni     « i -r   i"  Hr>tl  r  ••    i ..  •.,.    ,i <ll|l|; 

tubtnit.    MjiiiI  rKiants  of  I   .- "  rui-nud  jUaiLLnum  h 
n-br.-  ua  lo    P-S    .  "'  i'Ji.    itU    !    .      I   .,  be  r»uunt*»J 

for  horircmtitl  nr  vertical  iml.u  V**mptvtv  ln«lruciu^t& 

ilbEliiilV  <bit»  cm  J  mder  FM  r*>f-  fji nitiofj- 

N«"»  [eeturra  intlutk?  9  kJkmeJl  MnMU  Mjtt  h.  k-i  dlnvt  U  n4«t 
woawl  !■  iih  ■  studbnl ■  i«i.  uins.    AIL elrini-nt«  M« 

spo^ml  1  avek<Bf£k  and  tapered  lar  =m;.r  >»  cil  twrnhndth. 
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VHF/UHF 

BEAMS 

A50-3      $ 

27,50 

A  144^7 

19,95 

A50-5 

39.50 

A1 44-11 

24.95 

A50-6 

59.50 

A430^1 1 

1 9  95 

AS0  10 

89.50 

A147-4 

S   15.96 

AFM^44D 

47  50 

A147  11 

24,95 

AR-2 

18,50 

A147-20T 

47.50 

AR-6 

24.50 

A 147-22 

69.50 

AR-25 

21.50 

A220-7 

18.95 

AR-220 

18.50 

A220-11 

22.95 

AR-450 

18.50 

A449-6 

15.95 

ARX-2 

28.50 

A449-1 1 

21.95 

ARX-2K 

11.95 

AFM-4D 

53.50 

ARX-220 

28.50 

AFtVI~24D 

49.50 

ARX^ISO 

28  50 

SASE 

for  a  reprint  of 

this  catalog! 


Now  It's  Crystal  Clear 

Yes.  now  ICOM  helps  you  sieei  clear  of  all  the  hassles  of  channel  crystal*.  The  new 
IC  225  E*  the  same  surprising  radio  you've,  come  to  know  and  love  as  thi-  I022A 
except  thai  it  is  totally  crystal  Independent,  Z«ro  crystals.  Solid  state  engineer  trig, 
enables  you  to  program  23  channels  of  your  choice  uithoui   waiting.  Now  the 
ICOM  performance  you've  demanded  comes  with  the  convenience  you've  wanted, 
with  your  new  1C  225-      ft™  S2SS00 


Hold  it! 


Take  hold  ol  SSK  with  il, 
two  low  ami  iwjjis  ICOM'S  new  portable  IC-2o2  and  IC-502  pui  u  w  ithin 
your  reach  wherever  you  are,  You  ctm  lake  it  with  you  in  the  hill  top,  the 
hi^thv  r  the  U-.trh  Thrw  portable  wail*  PEP  on  Iwq  meters  or  swl 

Hello,  DX!  The  ICOM  quality  and  excellent  receiver  charactertJtics  oft 
puir  make  bulks  converter?!  and  low  band  ri^s  unnecessary  for  getting 
i  irted  in  S@B-\  TIF.  Yauju^i  add  your  linear  amp,  if  you  wish,  connect  to 
the  antenna,  and  DX!  With  the  202  you  may  mlk  thmutfh  OSCAH  VI  and 
VII1  Even  r  i  iinseej  ve  with  Jin  "up"  receiving  con verterf  Th<*  1C-5Q2,  eimi- 
hirly.  makt's  use  of  m x  meu-i  a  la  way*  that  you  would  have  at*  ay*  liked  hut 
could  never  have  before  In  fact,  there  are  *o  many  thin^  to  try,  it's  like 
opening  a  new  band. 

Take  hold  of  Single  Side  Band,  Take  hold  of  some  excitement,  Take  l»o 


lf>M2 

3  M**r  SSa  <  3  W*Di  PZP  *  tn*  IF  NO**  &*ttm 

%wuii*d  Owl  Lflrti  -  Wpn*  bdm  -  WHJKHz 

1*4  0   U 


S2SS00 


i  Mem  -  ftir 


■  M«t?t  SS0<  >  WlfiiffP'tn*  IF  NarM  ttWffcW 

W  0  ■  '"■  1 


•  c 


IC-21A  146  MHz  FM  TOW  transceiver  -  S399 
DV-21  Digital  VFO  -  S299. 

IC-21A 

*  Low  mtermod,  due  to  MOS-FET  RF  Amp  and  5  helical  resonator 

filter,  plus  3  LF.  filters, 

•IDC  modulation  control   provides   for  minimum   bandwidth  and 

channel  splatter, 

•Virtually   no  intermod,  due  to  MOS-FET  RF  amp  and  &  helical 

cavities  in  the  from  end  plus  F  ET  mixer  and  3  I.  F.  filters. 

•Variable    output    power.     10    watts    output    or    another   output 

between   500   milliwatts  and   ten    watts   may    be   selected   by  an 

external  control. 

■  S.W.R.  bridge,  built  right  into  the  front  panel  of  the  1C-21A.  is  an 

accurate  meter  for  VHF  S.W.R.  bridge.   An  invaluable  aid  in  VHF 

antenna  experiments' 

'The  IC-21A  contains  both  the  117  V  ac  and  the  13.6  V  dc  power 

supplies, 

DV-21 

•The  perfect  companion  for  your  JC-21  or  IC-21A,  the  DV-21  is  a 
unique  digital  synthesizer  to  complete  your  ICOM  2  meter  station. 
The  DV-21  will  operate  in  10  kHz  steps  over  the  entire  2  meter 
band.  It  can  also  scan  frequencies  being  used.  Completely  separate 
selection  of  the  transmit  and  receive  is  as  simple  as  touching  the 
keys.  Release  the  mic  switch,  and  the  receive  frequency  is  displayed. 
There  are  also  two  programmable  memories  for  your  favorite 
simplex-frequencies.  You  won't  believe  the  features  and  versatility 
of  the  DV-21  until  you've  tried  it. 

•Advanced  feature  of  the  DV-21  -  the  ability  to  capture  5  kHz 
split  tertiary  with  a  10  kHz  synthesizer.  The  0.5  kHz  offset  provides 
the  mean  to  get  exactly  on  the  frequency;  but  even  in  the  scan 
mode,  the  channel  may  be  scanned  and  understood. 

The  DV-21  has  its  own  built-in  11 7  ac  power  supply  as  well  as  the 
ability  to  operate  from  the  12  V  dc  line. 


Now  iCOM  Introduces  15  Channels  of  FM  to  Go! 

The  New  IC-215:the  FM  Grabber 

This  is  iCOM~s  6m  FM  portable,  end  it  puts  good  times  on  the  go 

Chang*  t«-hid*s,  walk  thiuutfli  the  park,  climb  *  hitJ.  and  ll'UM  quality 
FM  communication*  go  right  along  with  you.  Long  testing  internal 
batteries  make  portable  FM  really  portable,  while  accessible  feature* 
make  conversion  to  external  power  and  antenna  fan  and  en«y. 

Grab  foi  neidbiJity  with  the  new  IC  215  FM  portable. 


*  Narrow  Alter  (ISKHz  —  compatible 
spacing) 

•  IS  <h*nr>#tt<12  on  <fc*l  ,3  priori) 


Ugh/ 400 aw 


Compaf  iblr  mown  lurjtfv  to 

Dual  poiHiJf  (3  — 

nominal) 

Externa)  pawn  and  antanna , 


aad  JBVtrr 


Puct   $229.00 


t_n  Kill 
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There  is  no  substitute  for  quality*  performance, 
or  the  satisfaction  of  owning  the  very  best* 

Hence,  the  incomparable  Hy-Qain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1.8-30  MHz  (160-10  meters).  It  utilizes  advanced 
Phase-Lock-Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  diai  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch,  And  that's  just  the  beginning* 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute. 


Hy-Quad 

10-15-20  Meter 
Antenna  3-bands, 

2  elements.  I  packa3e 

Complete  from 
Hy-Cain. 


*h 


- 


3854  -  $59  35 


3750   SI  835.00 


3855  -  £495 ,00 


There  is  no 
substitute. 


"ctiji  j-i>an.d  i3ud<J  petforn~idncc  tnto  o*  ~ 
Quad  ,ine*icd  to  maxnniie  unique  quad 

4  disadvantages  Exceptional 
aluminum  didfTior 

pre.    .         ii  birateu"    tHeciricaJ  «*ach  etemcril  imjlvrdually 

■  interaction, 
'*.  '^uad  cti  roughly  tested  at  Hy-Cain')  35 -^ 

test  yeak  performort 

-ratable  package  deal  Compter*  liom  Hy-Gam 


•  Individual!)  tuned  ^«mma  mat  the*  on  e*th  band. 

•  Evdumr  vertex  feed, 

•  Full  wave  el  e  men  I  loops  require  no  tuning  stubs,  trap*,  loading 

|f  Horiiontalty  palarlicd- 

»  VSWH  less  than  1.5:1  at  resonance  on  oil  bands. 

•  MmmK  (Hi  ar^  mjsl   1-1/4     lo  2-1/2     di.nticLcr. 

•  52  ohms  impedance. 

•  Accept*  ftUsimurn  legal  pOwef  Iwllh  ease. 

•  Boom  length  &  . 

a  Spreader*  25  5    overall- 

•  Turnmq  radium  {3  6 

•  Weight  just  42  lb*   complete. 


Order  Mo   244 


Amateur  Radio  Systems. 


$219.95 


Amateur  Radio  Systems. 


MULTI-BAND  HY-Q  TRAP  DOUBLETS 


Hy-Q  Traps    ^T 


IK 


■  Install  Horizontally  or  as  Inverted  V 

■  Strpef -Strength  Aluminum  Clad  Wire 

■  Weatherproof  Center  and  End  Insulators 

btli«l  Hi  ,i  iih-4  V,  Hv  '  •  I 

.  1 1 v  Q  \ta\      i       "F  !  run-  bull  wj  I  h  p»ri  u  • 

i  ■.  A       "    ...j,.    i  j    Mule-had  trape   irvd<vi4ua|iv  pyi 
A  tbi  t&  ■ 

an  vic*|rik»iialK  tow  •  b  Q  prr 

fitrmnneir    M«ch .,t>. rall>  wstpafittt  ^ilid  al 

i  unum  protortjon  and  Nippon  tit  the  kiadirv 

'i£th  arum  J  Aevi  »tf*  ■  fa^iiwia 

th*I  drff  dttermrwliiin  fro&i  u)t  winter  and  t  ruit 

tCf*     »ilh»l«ifld    li^rrajtir  lit*     mud       *flfc  ! '.    •-. 
upi  j]|  b»nd«  iiffhl   v 

■    Sun li  <tli[nn't( 

M.  i .  iK  Mii'iiu  j  7  Inch 
■      -  mulj  lujjh   ii. i1  i  ■  ■  .■ 

path  In  npJjfomm.i[i-k  12  rncfl 


CENTER  INSULATOR  (or 
Multi-Band  Doublets  Model  CI 


irt*i*-d  t£>  Mil  Aosft*  '•"  « 

aaaiia'! 
Ortitf  No.  155 
PORTABLE ANTENNAS 

Rugged,  durably  conTinuouftiy  loaded  antennas  designed  lor 
portable  applications   Constructed  to  wiihatond  rough  Han- 
dling Complotoly  insulated  vn-tri  vinyl  coaling  C&n  be  bent  at 
all  Angles  without  destroying  or  cracking  protective  finish 
Cannot  be  accidentally  shorted  our 


Frequency 
VSWR 
Loading  Coil 


Modtl  274  -  SO  OC 
MOW  I  2BDQ  i 

MQOEl  5BDQ  «  «  LQ 


130-470  MHz  (specify  model » 
20  lo  i  or  H 

Plated  wire,  saver  Bolder,  cad  piaied 
brass  base 
Modal  275  -  £7  00  Model  269  -  S7  00 


BROAD  BAND  DOUBLET  BALUN  for  10 
thru  80  Meters  Model  BN  66 

pet  mum 
•Atblat 
and   -  *i$p*B*tr»  \i 

truro  f«V  »-»;;i j     I 

tKVklN     r  .!mn 

rf   buth  in  mou  :  !Ci  05 

• 

Hy  Gain  SINGLE  BAND  DOUBLET  Model  HO-4 

Hi th  | '  ">J  iKJii'hli'r   ■  r  h* 

lJ  t  EY  !-  "utruc- 

tail  ttipk'i   *iifi  rnin> 

-.^iitf^  atM  ctta  kii^  j- 1  a* 
r!»d  rtrandw*  ital  *:.  bi 

r>* 


Ulii 


II    1 .  • 


Q'tV 


■  •; j.« nmurn  kri?J-  pfrim 


END  INSULATORS 
for  Doublets  Mnrlpl  f I 

'■'  :•■:■   '        i     h   end   irmil Ind.r'-   ;ii-f-   iiHihr.-.l   1r-ui.  riajfli   impjirt 

1  -iikuin'  patti  lr> 
apfarri:  .n  pel  |1-  \Vt 

<»  IrbE  NO    15ft 


Super 

1- Element  Thundcrtrird 
for  I0f  15  and  20  Me  ten 
Model  TH3Mk3 


Price:  $119,95 

Hy- Cain's  Super  3  element 
Tnundeiteid  dtl  vers  outstancfe^  petform- 
ance  on  1 0.  1 5  a^d  20  meters  The 
TH3MK3  features  separate  and  matched 
Hy-Q  traps  for  each  band  and  feeds  wrth  52 
ohm  cos*.  Hy-Cain  Beta  Hatch  pri-spiiLs 
tapered  impedance  for  most  efficient 
3  band  matching,  and  provides  DC!  ground 
to  eliminate  precipitation  static.  The 
TH3Mk3  delivers  maximum  F/B  ratio, 
end  SWR  less  than  13:1  at  resonance  on 
all  bonds,  lbs  mech&ntcalfy  superior 
construction  features  taper  staged  slotted 
tubing  br  easy  adjustment  and  larger 
diameter  Comes  equipped  *rth  heavy 
tHtfif>le  boom-to- mast  clamp.  Hy-Gain 
ferrite  balun  BM-B6  is  recommended  for 
use  *ith  the  TH3Mk3, 


3« 


Electric  al 

iimni 

mji  wj 

Ga:r. — asrrage 

a?dB 

SdB 

Front -to- hack  ratio 

25dB 

25dB 

SWR  fat  resonance) 

Lass  Than 

Le^s  than 

15:1 

151 

Impedance 

50  ohms 

50  ohms 

Power  rating 

Max  legal 

Max  legal 

Mechanical 

Longest  elemeitj 

31  1 

27" 

Boom  length 

24 

14 

TLLmtng  nNfius 

20 

157' 

Wind  load  at  90  WH 

156  lbs 

103  2  It 

Maximum  wind  survival 

100  mn 

J  00  MPH 

Net  weight 

57  lbs. 

36  rbs 

Mast  diameter  accepted 

V/A"to2W 

\Wto2W 

Surface  ares 

6,1  st|  ft 

4,03  sq.  ft. 

6  Element  Super  Thunderbird  DX 

for  10,  15  and  20  Meters  Model  TH6DXX 

Price;  $239.95 

The  Super  Thunderbird  TH6DXX  offers  the 
ultimate  In  trihti rider  performance  and 
mechanical  reliability  for  10   15  and 
20  meters.  Separate  Hy-Q  traps,  featuring 
large  diameter  coiH  that  develop  an 
exceptionally  favorable  LC  ratio  and  very 
high  Q.  provide  peak  performance  on  each 
band  whether  working  phone  or  CW. 
Exclusive  Hy-Gam  beta  match,  factory 
pretuned.  insures  maximum  gain  and 

l*  ratio  without  compromise,  The 
THGbXX  feeds  with  52  ohm  coaxial  cable 
and  delfvers  less  than  15:1  SWR  on  all 
bands.  Mechanically  superior  construction 
features  taper  sweoed.  stoned  tubing  for 
easy  adjustment  and  readjustment  end 
for  larger  diameter  and  iess  wind  foadmg 
Full  circumleteinee  compression  clamps 
replace  self -tapping  sheet  metal  screws. 
Includes  large  diameter,  heavy  gauge- 
aluminum  boomr  heavy  cast  aluminum 
boom -to -ma at  clamp,  and  heavy  gauge 
machine  formed  efement-to-boom 
brackets  Hy-Gam '&  femte  r  3N-86  Is 

recommended  for  use  with  the  TH6DXX 


Build  a  2  meter  or  220  MHz  Transceiver 

10  Channel  Scanning  ...  15  Watt 


You  can  put  it  all  together  for  only  $219.95 


RXt44C  or  RX220C  Receiver  Kit 


PA144/15  -  15  Watt  Power  Amplifier 


TX  144B  or  TX220B  Transmitter  Kit 


SENSITIVITY  3uV  for  2Ck*b  quoting,  SQUELCH 
THRESHOLD  _2uV.  AUDIO  OUTPUT  2  warn. 
STABILITY  better  than  .002.  IMAGE 
REJECTION  60db,  SPURIOUS  REJECTION 
greater  thart  60db,  IF  REJECTION  80db.  FIRST 
IF  10.7  Mhz.  SECOND  IF  45S  Kh/.  BANDWIDTH 
15  Khz  at  3db.  60  Khz  it  3Qdb  (40  Khz  with 
optional  4  pole  filter).  CRYSTAL  45  Mhz  parallel 
at  20pf  IHC/2SU  holder). 


POWER  GAIN;  12  db  nominal,  INPUT  POWTR;  2 
warn  ma*.,  INPUT  VOLTAGE;  12  to  14  volt?,  DC 
negative  ground.  INPUT  CURRENT;  4  amps  max,, 
STANDBY  CURRENT;  virtually  insignificant, 
INSERTION  LOSS;  less  than  1  db  on  receive, 
DUTY  CYCLE;  50%  or  less.  Consists  of  drilled 
glass  PC  Board,  heat  sink  and  all  components. 


A  one  watt  exciter  using  Tour  RF  transistors,  two  diodes, 
and  one  integrated  circuit  The  RF  transistors  are 
operating  welt  below  their  ratings  allowing  long  keying 
periods  without  damage.  *  Nominal  output  1¥i  watts  • 
Deviation  adjusted  to  lOKHz  •  IC  audio  with  clipping  and 
jelive  filler  •  All  spurious  outputs  down  30db  or  more  * 
Temperature  compensation  crystal  trimmer  ■  Zener 
regulated  oscillator  ■  Uses  readily  available  12  or  18  MHz 
crystals  [f&MH*  for  220)  ■  All  tuning  coils  prewound  * 
Predrilled  and  tinned  G-10 Circuit  board 


CD-2  Crystal  Deck 


SC-3  Scanner 


CD-1  Crystal  Deck 


Capable  of  scanning  up  to  10  channels.  Scan  delay 
allows  both  sides  of  a  conversation  to  be 
monitored  wtihout  the  scan  starling  each  time  the 
carrier  drops.  The  priority  feature  allows  the  user 
to  program  the  scanner  to  return  to  his  favorite 
channel  whenever  it  is  active. 


Designed  to  provide  multi-channel  operation  for 
the  TX -scries  transmitters,  1 1  features  an  extra  set 
of  contacts  that  may  be  wired  to  the  CD-I  crystal 
deck  for  10  channel  transccivc.  The  extra  contacts 
may  also  be  used  to  switch  L.E.D*  indicators.  The 
switch  has  It  positions. 


A  ten  channel  receiver  crystal  deck  which  utilizes  diode 
switching  to  select  the  crystal  position  required. 


Complete  with  cabinet,  speaker,  hardware,  LE.D/s,  all  accessories  and  full  assembly  instructions, 

fCrystah  and  microphone  not  included  J 


IF  YOU  ARE 

ON  144,  220 

OR  432 

AND  HAVE  WORKED  A  REPEATER 

It  was  probably 
this  one. 


WORK  ALL  REPEATERS  WITH 

OUR  NEW 
SYNTHESIZER  II 


Th#   RPT    1446    RPT    2206  «iftd  RPT  432  arm      HPT  144B  or  RPT  ?2W  K*i 


y^P  eanTpVTVitl        .ill  tofid  slate  machine*   Con- 
wjcittvely     raied>    hn/k    quality    compGn*rmu 

HlUfet    EXCELLENT    RELIABILITY.    CTmHul 

i .  .riMrtpMimn  has  been  aiwn  (a  botfh  Imirfaclns 

ifuh'Mty 


RPt  4326  Kir 

RPT  144B  n*  RPT  220B 

Factory  Vtu red  and  tested     .     .... 
APT  432B  fnctory  Wlrnd  and  tftlted 


saeB96 

S15.9S 

.  .  695.95 
795-95 


The  Synthesiser  II  is  a  two  meter  frequency  synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from  140,00  MH*  to  149,995  MHr  with 
its  digital  readout  thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrist,  and  can  range  from  TO  KH/  to  10  MHz.  No 
additional  components  arc  necessary! 

Kit .  .i  169.95      Wired  and  tested 3239.95 


hf   engineering 

THE  WORLDS  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX2SC 
RXSOC  Kit     . 

RXI44CKit  . 
RX144CW/T. 
RX220CKH  . 

RX220C  W/T 

RX432C  Kn 
RXCF 


28-35  HHi  I  M  metal  with  2 
pok  10.T  MHz  crvstal  filter 
30-60  MHz  revr  w/2  pole  10.7 

MHr  crystal  fitter 

140  170  MH/rcvrw/2  pole 

10.7  MJJ/  i.rystal  filter  , 

time  B4 above      factory  wired 

and  tested 

210-240  MHz  rcvi  w/2  pole 

10.7  MH ?  t-r>stal  Tiller  . 

some  as  above  -  factory  wired 

ami  tested 

432  MHz  revr  w/2  pote  HJ.7 
Mil/  Crystal  filter 
accessory  filter  for  above  receiver 
kits  jiives  70 dB  adjacent  channel 
rejection   ... 


59-95 
59,95 

69.95 

1 1 4.95 

69.95 

J  14.95 
79.95 

8,50 


RECEIVERS 


RF  28  Kit 
RF50  Kit 

KI--I44I)  Km 
RF220D  Kit 
RF432  Kit 
I!   li).7FKn 
FM455  Kit 

as:  Kil 


10  meter  RF  front  end  10.7  MHz 

output  12.50 

6  meter  RF  from  end  10.7  MHi 

output ,  12-50 

2  meter  RF  fronr  end  10,7  MHz 

output  *  .     -     .      17,50 

220  MHz  RF  front  end  10.7  MHi 

output 17,50 

432  MHz  RF  front  end  10 .7  MHz 

output  ...  .     27,50 

1 0-7  MHz  IF  module  includes  2 

pole  crystal  fillet 27,50 

455  KHz  IF  siapc  plus  I'M 

detector 17.50 

audio  and  squelch  board  15.00 


TX144B  ku 
IXI44BW/T. 
TX220B  Kit 

TX220BWH 


transmitter  exciter       I  wart 

2  met  en   .     .     .  .     .     .     ,$  29.95 

same  as  above      factory  wired 

and  tested  49.95 

transmitter  exciter      I  wall  - 

220  MH/        .  -  29-95 

same  as  above  —  factor)'  wired 

and  rested  49.95 


TRANSMITTERS 


TX432BKH 
TX432B  W/T 

TX 1 50  Kit 


transmitter  exciter  432  MHz 
same  a*  above  -  factory  wired 

jnd  tested 

300  milliwatt,  complete  2 

meter  transmitter. 

less  crystal  and  mite      .     . 


39  M 
59.95 


1995 


PA250LHKit  . 

PA250IHW/T 

PA40I0H  Kil  . 
PA4010HW/T 
PA  144/15  Kit  . 


2  meter  power  amp  -  kit  I  w  In 
-  25 w  out  with  solid  state  switch- 
ing, case,  connectors  .     .     .     59.95 
same  as  above  -  factory  wired 
and  tested      .  >  74.95 
2  meter  power  amp     lOw  in  - 
4Uw  out  -  relay  switching  .     ,     .     59,95 
same  a a  above  -  factory  wired 
and  tested       .......      74,95 

2  meter  power  amp      I  w  in 

1 5w  out  -  less  case,  connector* 

and  switching  .  39.95 


POWER  AMPLIFIERS 


PA  1 44/25  Kit 

PA220/15Kit 
PA432/iOKit 

PA)  40/ 10 

PA140/30 


similar  to  PA  144/15  kit  except 

25wout    .  49.95 

similar  lo  PA144/1 5  for  220  MHz       39,95 

power  amp  -  similar  to  PA  144/15 

except  lOw and  432  MHz   .  .     49,95 

lOw  in  -  I40w  out      2  meter 

amp  -  factory  wired  and  tested         179.95 

30w  in      140w  out  -  2  meter 

amp  -  factory  wired  and  tested     .    159.^5 


PSISCKil 


PS15CWT 
PS25C  Kit 

PS25C  W/T 


15  amp  -  12  volt  regulated 
power  supply  w/uisc^  w/fohl-huck 
current  Limning  and  overvoltage 

protection  .  .     79.95 

time  as  above  -  factory  wired 

jnd  tested  94.95 

25  amp  -  1 2  voji  regulated 

power  supply  w/casc.  w /fold -back 

current  limiting  and  over  volt  age 

protection      .  1 29.95 

same  j s  above  -  factory  wired 

and  tested       ...  149-95 


POWER  SUPPLIES 


adds  over  voltaic  protection  to 
your  power  supplies,  15  VDC  max        9.95 
12  vol!      power  supply  regulator 
card  with  fold  back  cuneni 
limiting  ....       8.95 

new  commercial  duty  30an.p 
12  VDC'  regulated  power  supply 
w/case.  w/foldb;uk  currcni  limit- 
ing and  over  voltage  protection 
wired  and  rested  239.95 


RPT28  Kil 
RPT2S 

RPT50Kil 
RPT50 
RPT144  Kit 

RPT220  Kit 
RPT432  Kit 


repeater 

repeater 

tested  , 

repeater 

repeater 

repeater 


10  meter       .     . 
10  meter,  wired  & 


fe  meter  , 

6  meter,  wired  &  tested 

2  meter      15 1* 
complete  tie  si  crystals)  . 
repeater  -  220  MH;      15w 
complete  (less  cr>uals)  . 
repeater  -    Id  watt     432  MHz 
(less  crystal  '  ,     .      ,     r     . 


TBA 

TBA 
TBA 
TBA 

465.95 

465.95 

515.95 


REPEATERS 


RPT144 
RPT220    . 
RPT432 
DPLX144 
DPLX220 


repeater  -  15  watt  -  2  meter  - 
factory  wired  and  tested  .     .   695.95 

repeater      15  watt  -  220  MHz  - 
factory  wired  and  tested  ,         695.95 

repeater      10  watt  -  432  MHz  - 
factory  wired  and  tested  "49  95 

.  -ncicr*  600  KHz  spaced  duplexer. 
wired  and  tuned  to  frequency   .         399.95 
220  MHi  duplexer,  wired  and 
tuned  to  frequency   .  .     .     .399.95 


TRX  144  Kit 


TRX  220  Kh 

TRX  432  Kit 


case  and  all  components  to  build 
15  watt  10  channel  seannrr 
meter  transceiver  (less  mike  and 

crystals) 219.95 

same  as  above  except  for  2  20  MHz    21 9,95 
same  as  above  except  10  wait  and 

432MHz .     254.95 


TRANSCEIVERS 


i^  N  II  Kit 


!^N  11 


2  meter  synthesizer,  transmit  offsets 
programmable  from  1 00  KH/  - 10 
MHz,  < Mars  offsets  with  optional 
aaapters)  .      .  .     ,  169.95 

same  as  above,  wired  and  tested        239.95 


SYNTHESIZERS 


OTHER  PRODUCTS  BY  VHF  ENGI         RING 


ITT  144B  Kit. 


NICAD  . 
NICAD  . 
Rubber  Duck 


2  meter*  2wt  4  channel,  hand 
held  receiver  with  crystals  for 
146.52  simplex 
battery  puck,  12  VDC,  ft  amp 
lottery  charter 
2  meter,  with  male  BNC  con- 
nector      >  ... 


WALKIE  TALKIES 


129.95 

29.95 

5.95 

8,95 


CD  I  Kit  . 
CD2  Kit  . 
CD-3Kit  . 

COR 2  Kit 
SC3  Kit     . 
Crystals     , 
CWID  Kit 

CWID 

CWID  .  . 
Microphone 


10  channel  receive  xtal  deck 
w/  diode  switching    .  .     . 

10  channel  xmit  deck  w /switch 
and  trimmers      .    ..,  .     .     . 

L'HF  version  of  CD-I  deck,  needed 
for  432  multt  channel  operations  - 

complete  COR  with  3  second  and 

3  minute  timers 

ID  channel  a  u  to -scan  adapter 

for  RX  with  priority 

we  stock  most  repeater  and  sim- 
plex pairs  from  146.0*147.0  (each! 
159  bit ,  field  programmable,  code 
identifier  with  biiQt-rn  squelch  tail 

jnd  ID  timers 

wired  and  tested,  not  programmed 
wired  and  tested,  programmed 
2.000  ohm  dynamic  mike  with 
P-T-T-  and  coil  cord        .... 


6,95 
14.95 
1 2  95 

19.95 

19,95 

5.00 


39.95 
54.95 
59.95 

9,95 


ARGONAUT 

'ralfD 

AMPLIFIER 

a«05 

imr 


ARGONAUT,  MODEL  509 

Covets  all  Amaieur  bands  10-80  meters, 
9  MHz  crysial  filter.  2  5  kHz  bandwidth.  T.7 
shape  Jacior  @  6/50  dfl  point*  Power 
required  1 2-tS  VDC  &  150  mA  receive.  300 
mA  TranwniT  at  rated  outpvt,  Conitfuction 
aluminum  chassis,  top  and  from  panel, 
molded  pJattic  end  panels.  Cream  front 
panel,  walnut  vinvl  (op  and  end  ifim,  Size 
HWD  4v"  *  13"  x  7".  Weiohi  6  lbs 

LINEAR  AMPLIFIER,  MODEL  405 

Covers  all  Amateur  bunds  10-80  meters. 
B0    walls    output    power,    continuous    sine 


TEN -TEC 


wave.  RF  watt  metes  SWR  meter  Power 
required  12-15  VDC  PBA,  max  Construc- 
tion: aluminum  chassis,  top  and  from  panel, 
molded    plastic    side    panels.    Oeam   front 

panel,  walnut  vinyl  top  and  end  mm    Size 
HWO  4        *  7 "  x  8".  Weight  2%  lbs. 

Argonaut,  Model  509  . . .  • . S323.00 

Linear  Amplifier,  Modi?  I  405  .......  159.00 

Power  Supply,  Model  251 

(Will  power  hath  unit*)    79.00 

Power  Supply,  Model  210 

(Will  power  Argonaut  only) 27.50 


The  new  ultra  -modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off- resonance  damage.  And  no  deterioration  of  performance  with  age. 

But  that's  not  ail.  A  superlative  8-pole  i-f  filter  and  less  than  2% 
audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  ha?  features  such  as  full  CW  break -in.  pre- 
aeJectable  ALC,  off-set  tuning,  separate  AC  power  supply ,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SBB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer.  We'd  like  to  teJl  you  why  iifTbey 


Don't  Make  "Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun. 


TRITON  IV  $899.00 

ACCESSORIES: 

Mode!  240  One-Si*  ty  Converter....*"  97.00 

Model  244  Digital  Readout  197.00 


M<xJel  245  CW  Filter „ $  25.00 

Mrwtel  249  Noi«  Blanker  ..,. „     29,00 

Model  252G  Puwer  Supply  93.00 

Model  262G  Power  Supply/ VOX     12900 


irar 


KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  all  around  high  per  for 
mance  electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"straight  key"  conveniently  located  for 
emphasis,  QHS  sending  or  tune  up  Reed 
relay  output  Side-tone  generator  with 
adjustable  level.  Self -completing  characters. 
Plug  »n  circuit  board.  For  117  VAC,  50  60 
Hz  or  6-14  VDC.  Finished  m  cream  and 
walnut  vinyl.  PRICE  $67  50 

KR5  A  ELECTRONIC  KEYER 

Similar  to  KR20-A  but  without  side  tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vmyl  top.  For  6-14 
VDC  operation  PRICE  $38. 50 

KR1-A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  in  the  KR50. 
housed  in  an  attractive  formed  aluminum 
cow.  PRICE  $25.00 

KR2-A  SINGLE  LEVER  PADDLE 
For    keying    conventional     'TO'     or    discrete 


character  keyers.  as  used  in  the  KR20  A. 

PRICE  $15  00 
KR50  ELECTRONIC  KEYER 

A  completely  automatic  elect  rrmic  keyer  fully 
adjustable  ra  v"ur  operating  style  and  preference, 
speed,  touch  and  weighting,  the  ratio  ot  the  length  of 
dits  and  cfabs  to  the  space  between  them  Sell  con 
trolled  keyer  to  transmit  your  thought*  clearly  articu 
Lately  and  almost  effortlessly.  The  iambic  (squeeze I 
feature  aifow*  the  insertion  of  dm  and  data  with 
perfect  timing 

Ar  automatic  weighting  system  provides  increased 
character  to  space  ratio  at  slower  speed*,  decrea « mg  as 
the  speed  is  increased  keeping  tht  balance  between 
smoothness  at  low  speeds  and  easy  to  copy  higher 
speed.  High  tnteirigibtlity  and  rythmic  transmission  is 
maintained  at  ill  speeds,  automatically 

Memories  provided  tor  both  diti  and  dahs  hut  either 
may  be  defeated  by  switches  on  the  rear  panel  Thus., 
The  KflSO  may  be  operated  as  a  full  iambic  (squeeze* 
keyer,  with  a  single  memory  or  as  a  conventional  type 
keyer.  All  characters  are  self  'Completing 

PRICE  $110.00 


SPECIFICATIONS 
Speed  Range;  6-50  w.p, m. 
Weighting     Ratio    Range:    50%    to 
classical  dtt  length 


150%    of 


Memories:     Oil    and   dah.    Individual    defeat 

switches. 
Paddle  Actuation  Force:  5  50  gms 
Power    Source      117VAC,    50-60    Hi.    6-14 

VDC 
Finish:    Cream   front,   walnut  vinyl   top  and 

side  panel  trim. 
Output:    Reed  relay-  Contact  rating  T5  VA, 

400  V.  max. 
Paddles:    Torque    drive    with    ball    bearing 

pivot- 
Side  tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2%"  k  5J4"  *  8&r 
Weight:  116  lbs. 


TUT 


KR50A 


Model  310-001; 
Standard  Key* 
nickel  plated  hard* 
ware,  no  switch  — 
$6-G5. 


Model  310-003: 
Standard  Key, 
nickel  plated  hard- 
ware,  with   switch 

—  $S,25. 


Model      320-001: 

Stand  ard  H  easy 
Duty  Key  with 
nickel  plated  hard- 
ware, no  switch  — 
$8,20+ 


Model  320003; 
Same  as  -001  ex- 
cept with  switch  — 
$9.35. 


322001 


Code  Practice  Set 
with  Key  — 
$18.50. 


SSK-1 

Blated 
lack 
Finish 


Chrome 

$29.95; 

Wrinkle 

$23.95. 


Now  You  Can  Receive    he  Weak 


With  The    ALL  NEW 


AMECO 


PREAMPLIFIER 


Model  PT  2  i«  i  rontmuiHt-  timing  6- 160 
meter  Pre- Anip  ipeciHcallv  derigned  for 
uie  wiib  j  Irarweivw*  The  PT-2  com 
bine*  the  feat  urn  of  the  well-known  PT 
with  new  Aopkiftirated  control  circuitry 
Irut  permit*  ft  to  he  added  to  virtually 
am*  transceiver  with  Vo  modification 
No    fteriotu    hjm    can    be    without 


*  Improve*  *efu*ilmn  j[id  flgiul  h»  noise  rati.. 

*  Boost*  pigrmls  up  to  26  db. 

*  For  AM  or  SSB, 

*  Bypanaet  itself  automatically  when  the  tfiin  weiver  it  tranfttnitiing. 

*  KET  amplifier  p*e§  superior  crow  modulation  protection , 

*  Advanced  MkLid-ftale  circuit  n  , 

*  >irnpJr  to  install. 

*  Improve*  immunity  to  transceiver  irnnt  end  uverioaJ?  bv  u*e  of  itr  bin] I  in  attenuator 

*  Provide?  master  power  control  for  Matron  equipment 


MODEL  PTJ 


$69.95 


For  all  you  hams  with  little  cars  .. 

We've  got  the  perfect  mobile  rig  for  you. 


Alia*  2101  ar  215*  rrieajMree  only 
<?';'  wida  %  9^+ deep*  only  3^'  hif h.  y*i 
the  abrrvn  photofTapfa  enema  how  aasily  lh* 
Atlas  transceiver  fiti  into  a  comperl  rar 
And  there'*  pleat*  of  room  ti>  apt  re  for 
visF  gear  and  other  accessary  equipment 
Wiih  Ihrr  <k[  luUvd  Alias  ptus-ta  design, 
you  can  Blip  your  Alias  in  end  mil  of  your 
rjir  m  ii  mailer  of  sornnds.  All  cormertiniii 
Rriimnflo  lly. 

BUT  DONT  LET  THE  SMALL  SIZE  FOOL 
YOU  I 

Even  though  the  Alias  210x  Dud  2 15*  1rnt»a- 
cdvor*  a  to  les*  thflh  fiall  lie  slzo  u«d 
weight  df  other  HE  iranstfrnvnp*.  The  Alh* 
is  irulv ji  «i«iivi  111 performance 

200  WATTS  POWER  RATING! 
This  powaf  level  in  a  seven  pound  Irans- 
coiwr  «  incredible  but  true    Alias  trafis- 
csivers  five  *nu  all  I  He  latk  power  you  need 
to  work  the  world  barefoot.  Signal  report* 


constfljiny  ntflerl  greal  surprise  al  the  sig- 
nal ftrsj^tb  in  relaUon  lo  the  piwer  rating. 

fULL  5  BAND  COVERAGE 

The  2iQx  cover*  10*80  meinr*  mrlule  the 
2i5i  covers  !t>-1&0  meter*.  Adding  tb* 
AiLifi  Model  ion  Cryelal  QecUIalar  provides 

great  l\  m- Teased  frequency  coverage  for 
MARS  and  nelwurl  apwuli 

MO  TRANSMITTER  TUNING  OK 
LOADING  CONTROLS 
wiih  Atlas'  loin  I  bruudbendiiui    With  your 
Allay  y»n  gal  inslnut  SJSV  and  bund  change 

MOST  ADVANCED  STATE  OF  THE  ART 
SOLID  STATE  DI-SKiN 
nrir  only  accounts  fur  lb  bxht  waifht.  buL 
assures  you  veers  nf  lip  pef  rnrmance  and 
rrnuble  free  operatic  uro 

PLr&IN  CIRCIEI  BOARDS 

and  modular  dmtitn  pnwidfc*  for  ease  of 

leTYicmg. 


PHENOMENAL  SELECTIVITY 
Th(  nxdiitrivu  8  pain  crystal  luddnr  {liter 
•    od    in   Allii'i   transceivers   runrnm-nlH   n 
miijiii'  brnifc  111  rough  in  filler  itaniaji,  wllli 
LinprricmlituliHJ    ikirt    setae  tain     ind    id' 

rnii-iin  r tion   As  ihe  above  grapl 

ihi»  fill  Mr  provides  a  6  dh  bumlLMili'.  oj 
2700  Mm  Mr  HO  rtb  down  of  only  4300  Bern! 
and  ri  hiinilHidtK  of  onhr  9200  HerU  at  1 20 
db  down*  LrllunaHr  rejection  is  in  ewte**  of 
130  db,  treater  than  the  mwiFufintf  limit* 
of  niuat  last  equipment 


exceptional  mmiinitv  to  strong 
signal  overload  and  ckoss  mod- 

l.ILATION.  The  cvteiiYd  front  end  design 
m  the  receiver  allow*  you  to  oparale  closer 
in  frequency  to  iirong  niilghlmriiu'  Btgnals 
limn  you  have  uvur  nxpuriiun  mJ  IjFpfnre,  If 
you  have  nol  yol  operated  an  Atlas  trans- 
ceiver In  a  urciwdtfd  bnnrl  rim  I  canipated  it 
wiih  any  nilinr  rwMivvr  iir  iNinftceivar^  vnu 
hnva  a  real  rhnll  i:nmin«. 


A  WORLD  rttDE  DEALER  NETWORK  TO 
SEK\T  YOU. 

Wbetbar  vou're  dn vuu  a  Kenda  m  Kartsa5 
Cit>  or  a  MerrBdes  Bent  in  W«»t  C«rman> , 
inere's  an  AilatdaeLtr  near' 


S6TSi.«0 
*!!».«» 

*H7.00 

.   1DD.W1 

4B.00- 

E>9.00 

22'J  On 


Atiai  210*  tit  Sl&i 

'-sujif  8i*nl-.-  - 
ACCESSOBH-'*' 
AC  Cnnsol«  1 1 0/220  V 
Paftoblc  i»pt%  HO/320  V 

PhL£-in  Al^bikf  Kit 
Ifli  Osc,  t*  4t 

ITvcital  Dill  hi  ■  tt» 


For  complalo  dulriLlri  finij  your  AUnfi  deauir 
nr  drop  us  n  Ninl    <  *<l  wi''l|  mm]  ynu  e. 
brochure  wiih  denhir  li  «i 


4^  ATLAS 

^^^     RADIO    INC 
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Irif   bnirk-rf   wnh   Inw   i«*55  —  hlph 
iK»n|(lh -innuUliarj  Mounting  hard 
*.tr»i  mclLidknj 
All  f*tlinnt  114"  htair^  will,  hltfh 


Lenithr  71'  5" 
MOOFL  4-BTV 


■-*  *-r  pnuatnfaavwa 

L"rfHM  mh  »•  ■■:*  *a*j  M  lap  I 

KCfg*  RM^  o»  RM  ff-;  "tfijptr 

rtatAWRit  tof  75  umIoi   ye**filiun 

Jap  tftMlinaj  on  'S  pieterL  *or  bro*d 
pi  binrlwinl^  ■'Hi  Kjjpher  r*di«tion 

rn.f.iBBC^I 

r*»d  «ilti  any  letvcth  to  «Mirn  ^041 
Pow#f  c*f*tnJpr>—  Pull  ircm  'inn 
dfl  SS8  Crt  CW 

Moun1in|    G*uund  mount  with   nr 
■wiMirjiil  '*di*H  ar  toot  mount  pyi»i 

riH  hill. 
Wtiftil    }*\  tt% 
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HRM  RADIO 

MOBILE 
COMMUNICATIONS 


THOMSON-CSF 


NPC 


ELECTRONICS 

MODEL 

NET  PRICE 

103R 

S39.95 

t2V4 

$19.95 

•13CB4 

S41.95 

600 

$20.50 

104R 

S49.95 

102 

$24.95 

12/115 

$69.95 

612 

$27.95 

108R 

$79.95 

107 

$28.95 

108RM 

$99.95 

12CB4 

$29.95 

109R 

$149.95 

ALSO'  Available  as 
13  KM  4  with  built-in 
\oudtptmket 

Oulpul  Voltage 
ConNnitoiiH  Currnai 

Ripple/  NOiMt 


MODEL  12HM4 

MPC  2.5  Amu  ftegulated  Puact  Sup^lv 
Solid  Stale   Short  £  item  l  Prelected 


Low  con  feoutaied  power  supply 
quttfly  converts  115  volts  AC  to 
13  b  vOils  DC  -  200  millivolts 
1  S  amps  continuous.  2  5  amps 

rcg  idea  My  suited  for  operating 
mnbiip  l.:H  irjn  stivers  rn  your 
home  or  office  base  station 


13.5    i   5VOC 

1.5  Amp 
2,5  Amp 
5  mV  RMS 


14V  DC 


mrriVRMS 


Case  :i"  <H|  x  4"  \W)kW  (D>  Sapping  W«lghl  3»M. 


MODEL  107 


NPC  4  Amp  Power 
Supply,  6  Amp  Max 
Solid  St  At*   Overload 
Pro  tat led 


Functions  silently  in  converting  f  15  wits  AC  to  12  vote  DC.  4  amps 
continuous.  6  amps  ma*  Enables  anyone  to  enjoy  C8  radio,  car  8-track 
carindge.  cassette  player  or  car  radio  in  a  Home  or  office 


Conlmuout  Current  (Full  Loadi 
Output  Voitape  |No  Laadi 
Output  Voltapti  iFuir  Load* 

FlIll.vrlMQ  COpaCll"1 

R<pptB  (Full  Load) 

Short  Circuit  ProtPdion 


4  Amp 
16  V  max 
1?  V  mm 

lDOOOuF 
B  VHMS 

Ttlnrmsf  Breaker 


MODil    17CI* 

fOH    C   ■ 

TflANSCIIVrii 

US  VAC-  13  &  VDC   J  1    *Mh    HLG 


MODEL  103R 


NPC  4  Amp  Regulated 
Power  Supply- 
Solid  State.  Dual 
Ovtf'Qsa  Protection. 


Converts  U5  vons  AC  to  13  6  votts  DC      2tMJ  mihvorB  Handles  ?  & 
amps  continuous  and  a  amps  max   totally  suited  for  application*; 
where  no  hum  and:  DC  sSatofity  are  trnportant  sue*  as  C8  frareanisswi 
swtati  Ham  radio  transmitter  and  feon  quality  eujht-trat*  car  stereos 
Can  also  be  used  to  tnckie-duge  12  von  car  batteries 

TYPICAL,  VA>iVlJV 

TVDC  13  &  J  3V0C 

20  mV  MtnV 

J  mV  RMS  S  mV  RM-, 

PU  U$ff  C 

2.&Artip: 
*  Amp 
1  Amp 


Case.  3"  (HI  x  4>M  (WJ  *  BW"  |DJ     Shipping  Weighr  5  lbs 


Output  Vortage 
Line/ LOfld  Regulation 
Rippte-'lvoi*e 

T-nnamm  Response 
i  ■  ii r<jnl  Continuous 
Current  Limn 
Current  Fotdhflrk 

Cmb:,3"'(HJ*41-',iWU(5'-    fD)      Snipping  Weight:  4  lbs 


MODEL  109R 


MODEL  108RM 

NPC  12  Amp  Regulated 

Power  Supply, 

Solid  Stete. 

3  Way  Protected. 

Cur  rem  Motef 


This  heavy  duty  unit  luietfy  converts  Mb  voIIr  AC  to  13  6  veils  DC 
:  ZOO  mill  traits  8  amps  continuous.  12  amps  man  Atl  solid  stale 
Features  dual  current  overload  and  avervoltage  protection  Ideally 
Mined  lor  operating  mobile  Ham  ra*o  2  meter  Alf-FU-SSB  irans- 
cetvers  in  vow  home  or  otnte  Can  siso  be  used  to  trickie-diarae  12 
vott  car  batteries 


Outpui  Voltage 
Line/Load  Regulation 
TOppteSNoree 
Iran5»eflt  ReapOnaf 
Current  ConlintKHIt 
Current  Limit 
Current  FnlflMKh 
OwefvolLeoe  Pf  otedtofi 

Caw  4*"  W\%  Wt*S*» 


TYPICAL 

13  6    -  TVDC 

2D  1*1 

JnVRMS 
MuSec 
B  Amp 
ITAirip 
7  5  Amp 
145V 


lit       3V0C 
5  mV  RMS 


15  V 


ID)  Shippino  Wergtii  9  5  Ibi 


NPC  25  Amp  Regulated  Power  Supply   4Wev  Protected. 
Output  Voltage  and  Current  Meter i 

Extra  heavynsury  unit  outefiy  converts  tii  votts  AC  to  13,6  vote  DC  -  200 

millivolts  10  amps  continuous.  25  amps  man  Ail  solid  stale.  Features 

ouaJ  cureni  overload ,  overvoUage  and  ivmai  protection  IdeaDy  swmt 

tor  ooeratmg  mottle  Ham  radioand  i*flear  amptiher  m  your  tvne  or  ottice 

EneHent  bench  power  supply  tor  testing  and  satyiccng  o*  nobitc 

meat  ions  tcjutpmenL 

rvfjCiL 

13  h      3VOC 

50  mW 

r  -vntas 
souSec 

10  Amp 

26  Amp 

14  5V 

ISD'F 

Case:  aH"  (Hj  k  fl-  fW]  k  fiV  (DJ  Shippmo  Wmgnt:  IS  lbs 


Output  vonege 

Line  Load  R#guletiQn 
Rippkp  No^e 
Trarnwrv]  RrtpOflSO 
Curretii  Contmuoui 
Current  Limil 
Ovc  voltage  Pfeteclion 
Thermal  Ovm load 


waxiulpm 
13  6   i   JVDC 
lOOmV 

mmVHMS 


tsv 


ALSO  AVAILABLE  AS  MODEL  106RA 
WITHOUT  METER  AND  OVERVOLTAGE 
PROTECTION. 


MODEL  104R 

NPC  6  Amp  Power  Supply 
Regulaled, 
Solid  State.  Dual 
Overload  Protection. 

Converts  115  volts  AC  to  13  6  volts 
DC  -  ?00  millivolts  Handles  a 
amps  conftnuous  and  6  amps  ma* 
WeaJfy  stated  tor  applications  where 
excellent  OC  stabtiny  &  mportanL  such  as  C&  transmHsain,  small  Han 
radn  transmrfiff  and  high  {potty  ejgnt-trac*  car  stereos  Can  be  used  to 
aldde-charoe  i2von  car  batteries. 

MAIWW  tve^ClAL 

?VDC  136  -  2VDC 

MftiV  SO-nV 

2  mV  RMS  S  mV  HMS 
20uSee 

4  Amp 
6  Amp 
2  Amp 

IHiiS'      iW|«6       iDi    Stiippifiq  Woigtu  fllO£ 


Ouipui  vottege 
Urteaoad  fiegmaii&rt 

R:pp4e..rMpr»e 

Transient  fle*pon» 
Current  Conunuouii 
Curronl  Lin 
Current  Foldhach 


MODEL  12V4 

NPC  1.70  Amp 

Power  Supply 
3  Amp  Max. 

Functions  silently  in  convert- 

tng  tlS  volts  AC  to  12  vote 

DC  totally  sjijed  for  mosi 

appiicaiioiu  including  B  tracn  stereo,  burglar  alarm. 

cassetie  tape  player  mtntn  power  ratinrj 

ComirnHwjs  Curr^n;  (Fun  LoeOi 
Ouipui  Vollage  i  No  ioaoi 
Oulpul  Voltage  iFuJI  Loadh 
Fillet  ingCapaolcf 
Ripple  If  ullLoaah 
Shan  Circuit  Proledkun 

Ca*#  3'  tH|M   iwi^ss'iDi  Snipping  We4ght  3  lbs 


radio  and 


1  75  Amp 

16  U  rrnii 
12  V  mm 
SOOOuF 
4VRMS 
Thermal  Bre^Nor 


MODEL  102 

NPC  23  Amp 

PoiArer  Supply. 

4  Amp  Max.  Soiitl  State 

Overload  Protected 

FunOmrs  sxlently  m  corweii 
mg  115  volts  AC  to  IZ.vOtH 
OC  ?  5  amps  continuous,  a  amps  nu*  Enables  anyone  n  enioy  C8 
radio  car  6^  track  car&KJoe  cassette  tape  player  or  car  radio  m  a  home 
or  office. 

Gqitmiupu*  Current  I  Full  Load} 

Oylpul  Vo:1aq?  (ho  Load | 
Output  Voltage  {Full  Load! 
f  Hifli  mg  Capacitor 
Hippia  |Ful)  Load) 
Sriorl  C  if  Cuil  Proiecti&n 

C*ie  T  (HI  ■  **     [WJ>  0        l&J    iifiippih(j  Weight.  4  Ipg 


2  5  ^ 

16  V  rnai 

1?  V  rr 

SOOduF 
EVRMS 
Thermal  B*  eaHer 


13  VDC  IN 

l«  woe:   im 

Output  vonape  (No  Load) 

iisvrms 

130  V  RI45 

Output  voltage  (F v*  Load) 

tOO  V  RMS 

M  S  V  RliS 

Frequeficy  (Np  lpad> 

&flHf 

« 

Frequency  i  F  u«  L  oa  0 1 

S4H± 

e£Ht 

PQuret  CorrtMluOU* 

OfVIT 

Poawr  Pean 

240W 

Paraitci  Connection 

3& 

AH  Values  Are  Typ<cai 

MRRINE  Er  RV    model  G12 


MODEL  12-115 


NPC   13  lt5  Soli«  State  Inverter    300  W 

Parallel  Connection  tor  Higher  Rotter  up  to  350  W. 

Converts  12  vons  OC  to  115  volts  AC  a  60  Hi  output  200  waits  conun 
nous  operabon  wttti  peak  power  up  to  240  watts  All  silicon  semrarirJuc 
tors  assure  high  retiaoiltiy  at  excessive  ambient  temperatures   The 
output  voltage  is  a  square  wave  The  inverter  is  not  TtaonsmtoA 
atere  nejfi  transients  are  not  loiera&e 

The  12-1 15  allows  you  to  have  AC  house  current  m  your  boaL  ca  truck, 
camper  house  trailer,  or  houseboat  Will  operate  smati  NHisehotd  appli- 
ances. T  V  hand  tools,  electric  shaver  AC  radios,  and  lights  withm 
powetratrhg  BudMn  overload  Drotedion 

Case:  a      imi  .  r  -    iVKuS?   jDi  sniopinp  Wejpm  7  lbs 


Model  612 
Power  Converter 

NPC  612  converts  6  vott 
neoaiive  ground  or  12  voli 
positive  ground  eiectrnai 
systems  to  12  volt  neoa- 
iive ground  operation 
Provides  tun  3  amp  con- 
tinuous  power  the  in- 
eipensive  solution  for 
tnstahing  car  radios  slereo 
and  cassette  tape  ptsyers. 
m  veJwdes  with  6  volt  neq- 
iWva  grpund  or  12  volt 
positrve  giound  systems. 

Cat*  tH"  iM|a,a  <W(  *y 
Shipping  Weight:  1  lb. 


TUFTS  "*D|° 


Boston  3  mrfn 


1GGmil« 


COME  SEE  OUR  GIGANTIC  NEW  STORE! 
Plenty  of  FREE  Parking  Space 
Right  off  93  North  -  Easy  To  Get  To! 

SEE  OUR  LARGE  NEW  SHOWROOM! 
Weekdays:  9AM  to  9PM 

Saturdays:  9AM  to  6PM 

209  Mystic  Avenue  Medford  MA  02155   (617)  395-8280 


mQM  172  CLtPflEAMF 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 


.#  iccedr  trt*r-Tti.  *<r  and  i  «-cper  *qf  i^irvn  ti«i. 
put!"-..  ^M'«*    *r»i#r+n     drtf    tjci*    recwderi    nanfll    no 

-i.ti 


JTJ 


'HMCIltcatPom 

•Inpul  L  PWtli 
Valr«t»  Q** 


Model  372  -  $27.50 


ttaqfu 


I  conomieil  ,mj  refmtUt,  Can  up  liberated  from  VOX  circuit 

; -  i  I r ■  i . -  - ,    i,  mirror  ic  ofiptiSlKHi  or  from  PTT  Of  manu* 

TVR  swm  li.  H^r river  inpul  i%  lut&in.n  irjlly  grounded  wNm 

ill*  •rpl*,1  n  Hi  rrw  Tfanimil  proiticm   iflid*  AC  optriiinj 


Model  377 -$17.95 


.h'iuiaine  rt*j|Hii 


i  T5  1    DCttlH 
0  D»  Aa^i,  W  H  lit  ■■) 

lip. 


■  AC 


UNIVERSAL  HYBRID  COUPLER  I)  PHONE  PATCH 


300JW 


3001*. 


QjfWt      vcur      sUt»*     H     IMC     l«*C#OW     l*Vl      £k« 
ftftildVtttoesab*     '"©on    gne    iambic    Hfc«iti«lit>    lor 

•<ing  the  jUHr*  lo  thi>  ti*w  jrwj  *«  Upe  fe$oirfm$  and 
iiUvtM*:*  10  or  FfOin  do  Ikflf  nr  |h#  ifauon  Thp  hybrid 
.  mi  ||  |;i..v:d-3s  Im  Mlfnrriess  VOX  oparHiorT  o|  the  p+iono 
pilch.  A  bukU  in  Ceffiptta/rw  ip'Hpri  ^rean^jhl  in  /IhihIri 
1  .^  Model  30G3WI  r>cr**ws  the  l«v*f  o<  weak  prion*  myiHfe 
4110  »i*3  trmrtm  OWWduliman  4ft«it  me  kjL»l  undone 
h  ian1  «a  ITm  station  ^w^anhon* ,  fTh*  dampf—w  #n© 


BARKER  A  WILLIAMSON,  INC. 


Model  359  -  $37.50 


i  iprtif  iqmt iijni 

FnptiM  M»W 

lift* 

MHrop4wm 


Model  300  2W  with  Compreamp 

-  $125.00 


4  aliirw 

HVH1  i"ip*Jirt«*  ISO.QQO  efunif 

n"¥*l#l  Or  dlf  HBJFHC 


Model  300  1 W  without  Compreamp 

-  $85.00 


Pdww 


COAXIAL  SWITCHES  AND  ACCESSORIES 

farf  artWnn*  teleclioi'i  and"  RF  switching 


31M 


■•«*  vQur  IrpnvwtWt  ofrfaiTiMi  ipe*cn  pa***  jp  tt> 
iojf  I  iff**.  Oi  u«  .1  jvtt*  *cof  Lfcr*  'W^-s*  o*  | 
***•*»  wrt*m  la  .fpoiHJ  DfP*9fmft"E£-  Thr*  i«,  t!a^: 
irmtftO*  u*fl  AjS...  Pf*#*<strt^r 'i  ^—  -an  t*  |Mri  **{* 
iH  t  rfwi  of  rrani,»,<Tnn  I'omi'JjJ  b,  *  tnnj -^h .n«  Or f  oil 
o*rta»T">c  fiwrt  ?w-  r^feo^d  imufiH  *irhoui  •nv 
Mtrini  ftmnoK  m  ye*  ttmtnmm  J«s  ranrwtj  the 
Gamp/mum    l»J^v«v^    r-:ir    >iMi>CfpHQMi    tSQjJO&Phrr 

^vnflrtnc  gr  highrunpud'Once  CffrBmict  and  your  ir;iiniiii1  rt=r'i 
micrric-hnnh  input  i  rmnertor   Fru-nt  tunnl  ■  •  i-i     ,mi  -n  r^tb 
you     nypasi     thn     Cempremmp     wlrn     you     w^nl     in 
ComprMJiQni  4ft*l  r|  *dfuilai*.  luu 


!*■»- 


»JM*|hM 

taMHIHi  I 


f  r^s  hnjn^a.*!,^  MtitcNn.  n*tm  wt  tne  n«nO«d  'or  Ttw 

■ncluatry  Fof  v*"^  Ceramic  i*ihi:h«5  wurn  n!*n  .Hi. r,  tcm 
Uttli  AHiJ  SilvMr  [HMtfld  COniti^'ltir^  fjiyn  uiul'.il!  hi-ij  |  nrr li  ir 
mince  antf  ir-l-nhihlv  1rCi«i  nidiU  1r*ouBnLun  10  150  VH. 


iwJt^*s  *re  09«an«d  tor  u9  with  W  15  T^r 
•airii  r*3  itr  ji>*fjr  r«r*d  41  1Q0D  "«hi 


8A* 

Of»»T?  I 

#XM.  2000 


CrottlVft  im*m*if*il  m  30  WH       I  45  dB  EytiiMnrn  jdiaant 

»ulltLt  0«Vl  "GO  (JB  bct*«VM  .llln  n,>[c  ouElsn 

Models  s*b  |MLl  (fall  (»  ilt'st    yv.vil    :y  u*nf.l  mrnm1ir>g.  and 
m 1   wJthOUl  tirL'li.-.livr  abounding  o1  iMJilirt-  ouTputi 

RfjdM   Iftttfl    >,,.,'.ih-1i    ■    i.-.rv.  -:n    .---,-1h;,    :;••'    '.l    '■    AS'i 

Oi    pareH    rr<Hj*ii*fJ     jiual    it»*;*  pl»tr  movfH*0>   cfimrtSfiOi 
-#H  Vt  tor  f**"*1  movmir^  f»»i,    BWH^mn 


U*    ir* 


m 


<?• 


■*  J.. 


COAXIAL  SWITCH  SELECTOR  CHART 


PRICE 

Outputs 

Connector 
Placement 

rWounr.ny 

Aulomatrc 
Grounding 

D.*1 
Pl*re 

Model 

P»nei 

Wall 

Desk 

R*rrnfks 

3TO 

1S,9S 

6 

Axial 

1 

% 

S^'Dpi«ed 

PftOTAX  irt'ifh  Ground*  #Ji  e^c*w  ^l«cied 
uutput  circuit 

376 

18.95 

5 

'".«.3 

» 

H 

K 

SuppiierJ 

PHOT  AX  switcn  Grounch.  an  utepi  s^^twJ 
QutCvt  CifCuil    SuTfi  sw<rcn  (m v nan  rjTOUfkOl 
#fi    JulpuC^ 

&50A 

14,00 

5 

Rod -J  ■ 

X 

M 

0P5 

&50A  2 

12.50 

-J 

Radial 

M 

« 

DP2 

5&1A 

17,50 

2 

Ratfiel             m 

X 

DP2 

Spi^iii?  ?  pole.  ?CMT?it<oh  iwtlrh  u^*d  10 
«rvitch  anv  RF  dewicp  in  ot  <>u!  of  se»itt 
Lonnfc![>nini«ifliia^irt<i  See  '►gui'e  lover  1 

0-7O 

.95 

— 

k 

— 

cortnecror  twncfm. 

590 

17.95 

L. 

Aijual 

a. 

-  b 

B90G 

1  7.95 

5 

Akkal 

M 

K 

St^ppliad 

Grounds  ai\  except  selected  output  circuit. 

592 

16.S0 

2 

Amf^I 

X 

DP  2 

59& 

1830 

6 

In-line 

t 

H 

m 

Grounds  all  evoepl  selected  output  efceufa 

WvkhI  bV7 


VUUSMA? 


Polr  Pair/  exclusive 


Aty  iiA</i 


I 


carrtrs 


tmiMiimuim 


CHt> 


ANY 


tn&ttcy  back 


If}  DIGIT 
PCAOQUT 

KOOULES 


;iao 


fe1 


How  (tosxl'   /VisiS 


Buy  10 
HTSFfee 


100'  S  OF  BARRELS  PURCHASED 

For  the  lint  time  anywhere,  Poly  Pali 
merctiandJteri  introduce  a  new  way 
in  buying  the  economical  way.  Raw 
stock    from   the    "barrel",    ft* member 


the   "good  ole  days"?  ThoyV*   bach 
again.   The  tame  way  merchandisers 


throughout  the  United  Slate*  buy 
from  various  Factor  pq*  .  ,  .  their  ever- 
run  s,  in  barrel*.  Poly  Pah  ha*  done 
the  same.  The  re  fare  you  are  getting 
tf*o  ume  type  of  material  a*  the 
RE  TESTERS  P0£ 

f  LST   EM  YOURStLr    N  SAVE* 


BARREL   KIT  11*4 
',-WATT   METAL  PTLTai 


150  for 
51.98 


S 


100  S     aetaJ    fltp    reeta- 
tor*.   Loaf  lnd«.      m  Ml] 


BARREL  HIT  fll« 
V.  REGULATOR* 

IS  for 

LMumHiC  Tit-  :S   V,K.'p  hnx- 
rated,     Got     by    the    pound, 
Ho,    UlUd 


BARREL  HIT 
RCA  PHONO  PL 

40  for  $1 

l.oftO.rtim  KCA  . 
for   lads   ooe.    Tee 
kaov   win    Uwt 

100  *     mater  1*1. 


3144        fl 

f>LUOSA 

.98  V 

■Q.  piQCE 


BARREL  HIT  lilt 
MINI   pip  tCS 

75  for  Si. 98 

I.ajffe  rnfKT  tluTniWl  1  00 '■  of 
lb*  inU-  bitrrfl*  lm-ludt?» 
7  41p,  LM.Il^.K  TOM.  ftfiT. 

nnn.  Jinn— hut  who  knowaT 
WL-    1    L&h     IAJ24B 


■" 


Barrel  hit  *t*l 

JUMBO  RED  LESS 

15  for  SI  -98 


l  00  %    m*t*n*J, 
e*9Fetiaa)        front        fecterr 
durape^    IT     10    eefla.    Foe 
moi  ^r  pm^m.  red 
C*l_  Me,        la' 


BARREL  KIT  "lift 
MODULAR  SWITCHES 


25  foj" 


BARREL   ftIT  ;170 
TERMINAL  STRIPS 

1-lb. 
Si- 98 

Sot  0  triii*!  Fmetajy  mi**<S, 
but   aleeljr   ««*td   2£fl   pee 
eaproi,  Qnlla  a  *ivtn*;. 
■*-       it 


iflflte 


p*  i  He  tm*.      TV*mnt*n      £*■>• 
cbm.  Ttjidi     ft^nH    4-tiv  Brano" 
n  ■  -w    Ce_t.  Hq     jt  A  3 1  SO 


BARREL  KIT  :143 
7S-PC  TRANSISTORS 


$1 .98 


109*       Hutii^i,      TO-92, 
f*cLa*r    di*eaati*L3«4    ti£e*. 
pop'*      mitrd      oiiii      tjTtii 
:\U<|(J.l.Mi      1A3200 


BARREL  Mlfji  12 
MICRO  MINI  LED5 

40  for 
SI. 98 

Alt   ih*-  tiny  1vd«,  MlaJ.   [JP*- 
rtf>i  of  MoMiitto,  t4lfQB*JL 
arirtj"     of     dolur*.      T|eU 
OS     m    better,    laasjg 


BARREL    AIT    #»I 
3   AMR   [POXY 


BARREL  KIT  MI? 

AXIAL  ELECTROS 

40  for 

$1  ."o 

Annl,     £*p«iOiiJea     Qjld 
vollWfrp,  C**  Mo,   1 A 322T 


BARREL  KIT  ;i3T 
MOLEK  CONNECTORS 

lOOforj 

9l  pW  TTf*1    13  oh. 
N"s-(»in,   while  a  able   cnniiar- 
turn.  Hi pi.   f*rLejry  d»htui. 

no  PfcrtEE!  MLi*d  in  b*r- 

r*1»  Cet,  No.  J4  1J34 


BARREL  KIT  11*0 
LAMPS,  INDICATORS 

Precl*leee    miaJ 


BARREL  KIT  MS* 
CLOCK  CHIPS 

$1.98  ^ 

W*t  lathered  nn^  aWjiTirlm-prit 
*»f  clunk  L'hip.  nJcLrtH.,  rntfin- 
il*IP.      beefJcfg  t      wfau      kflnWI, 

■tirmiieii.^iift     UJ3DI 

BARREL  KIT  Till 
PANEL  SWITCHES 


€rt»r«ock. 


1A  »*7 


1.98  |T 


BARREL  KIT  #: 
TERMINAL  STR 

100  for  $1 

Wide  iH*t    or  i>rmiLlM.I  *trip 
cuMitr-tEir*,.  team   1    cno±*et 

UP  Stfllt         iti.milMirn»Pff 

bexrel    dump    U    foot   gsiA- 


BARREL  KIT  rlj* 

UPRIGHT  ELECTROS 

40  for 
SI  .98 

Imr  tfk  ROOtiif  \n  mlilure 
of  eottAfe&i  100^  mwlntcl 
*n     itrtnd.       1A322S 


RECTIFIERS 

100  for  $1.98 

Ceaaottie    r*ieet*4    eleeMi' 
ctilj-     ftee     bukia**af     Toe 
cSeck  rea,   tl'i   eot   for   iuu 
AjiA    Toh*gW),  Uniril*^ 
_lAj304 


ERS      V. 

1.98^ 


BARREL  KIT 
l -WATT  ZEHE 

100  for  $ 

Peel    i  .•■    :-iinn'  ii ii    *im-rnw'  *. 
Nev*rr-lo-*cfl-iignliii  >.i8T*r,    i>, 

i.  10.  12t  IJ5\  MMll.T 

tfSnis.  Double  t>lnif. 

No.    lA274l.tfht«itca, 


BARREL  KIT   H* 
SLIDE  SWITCHES 

30  for  $1.98 

All  itllBe*.    ilS**.    iptl,  I3EM11. 

nuibJKikUiie*.    el*.    Tr*aira. 
■Joc4*  J^P  Pftk  for  1 00>  of 
*witchrnx  proj**:** 
CetJHex    1*272*1  00  %SOO* 


BARREL  i»l 
SILVER    MICAS 

100  for  $1.98 

A*ial+    rrd    c^m«.    ¥*rinj    of 

E-&T  »*C»I        «L*4>.       A        \£ll 

C*tN*.    lAJote 


BARREL  KIT  :7  5 
40OMW  ZEHERS 

150  for  £1.98 

Fnctart  oin  (ft  bill  Amiiin* 
often    n,    H,    I"      L2   (n   1ISV. 
Tnu  ten.  llrmifUi-^illy  n^alnl 
iflMi    pnk.    [("iiHli-    ]il'tpc, 
Cef.No,    1*2740 


BARREL   KIT  fflO 
MINI    VOLUME 
CONTROLS 

25  for  $ 

I-Mllllipn  res  of  100*. 
bOE  mini  pote,  c*re/Ti;r 
*■**.  looi  ifaaft.  Eont  m»i- 
*«*   afiloed*.  I A  toss 


BARREL  HIT  It* 
LITRON1CS   LED 
READOUTS 

10  for  SI. 98 


"4* 


BARREL  KIT  fl»7 

BOMS-RAMS- 

REBISTVRS 

l-lb.  $1.98 

wlit    tpgroi    ooaat    of    10 

pet.    Tou  C«t  store.    Ho*Uji 
Tnirkod,      Qtotfttl-      Null 

S*imr   4  0  p:ne  I A 


BARREL  KITftEA 
LONG  LEAO  DISCS 

4  ozSp  $1.98 

Ko    coaBUac    — *-—    it 
jflo    tet    ItS-H,    Ml 
praxi.  All  merked,    lOOw 
C*t.  Ha. 


tit.  •»*- 


OBiT 
OD9|fl 
■■l|| 


BARREL  KIT  7  3 

CALCULATOR 

KEYBOARDS 

,0  for  $1-9 


*«tBO*"0  CH'"| 

10  for  51 3» 


-»4- 


30  for.* 
$1.98  <*r 

DWfwi  bur  of  OAK? 
Other  «qpt  auhw  hatvelfeed 

all    irpei   at   roUfiu     e!«-- 
HTgi  .3 idea,  y.e        "IT 


BARREL  KIT  Ml  t- 

PRECISION 

RESISTORS 

lOO  for  SI  .98 

PirrH.tH«tlL>:    [>r^arir>|    tar 

[Uiiri    1      i     ri-  :  r  !4 

.  ,iJiil-;2  &ES.       lAJJOS 


BARREL  KIT  #104 
SLIDE  VOLUME 
CONTROLS 

10  for 

$1.98 


727*#. 
pJee.  ete,  .33 
from  FatUoir. 
have  fun1  No.  i 


■iecje- 

*i!     mil 
LA3a«l 


BARREL  KIT  S 
INCANDESCENT 

IS  for  SI  J 

Importer  inr,,  "Nnnw  your 
pfiflO".  lifted  to  find  T-«r:g. 
BV  readout*,  (few  kqo4, 
■aet   sixes,   we  deo't  know 

Cmn\  t«*T  'or*,  l 


BARREL  KIT  Jl«l 
MINI  TRIM  ROTS 

30  for      » ■*■ 
SI  .98 

Aui    weJsdi  ion  to  i 
"era.    Whet    e,    bey. 

ten,  !A  w,  wl  a  i 

Cot.  Mo.  1AJ34S 


BARREL    KIT    riS4 
CALCULATOR    CHIPS 


15  for 
$1.98 


BARREL  HIT  JH» 
ROCKER  SWITCHES 

25  for 

Burele  "it  bAfreLi.  to  m*By. 
oar -cue  lorn  are  ikoald  get 
the  dep.1.  Nov         UUU, 


Netiotjil 
MMST1S. 


UVei 

pic.       L'a- 
Cet,  Ho.  iaJ2sa 


sf 


BARREL  KIT  :ll 

MI!HI   SCRS 

50  for  $1.98 

rNEELTEVARLEl  TO- 92 

plastic  SCTIS  In  barrel*  ,  .  . 
rile  from  foelnr*,  Inrtade* 
■Jl    voliQEDM    up    Ua.ru    2(10 

jirv.    1AJ13B 


BARREL    NIT    tflftl 
RESISTOR    SPECIAL 

200  for 

$1*98 

totflttOVK  '4p  ',',,  ■  ..  i.  4- 
wanrrTj  c*/hoa.  S  oe_ 
inOI     «i™»  1A3H94 


ARREL   KIT  ;iT  BARREL  HIT  ;•» 

ATIONAL   IC  BOMANZAH0B8T    LEDS 


BARREL  KIT  ;11 
NEON  LAMPS 


30  for 

$1.98   ioo*  IWd 

but    fv.«tiffT    mule     m  Lilian* 

unci  h.arT*J>o  >m,  Ywiir   .d- 


BARREL  KIT  13*  **m 

POWERS!   POWERSIjjf 

100  for 
$1.98 

L-mrt+     4l*lf(botor     ele»!**d 
Aeoee.     Iwrtti     of     pa-mr- 
mn!w>  I  ul  wtitA 
C*t_  W*.         1*171* 


■y 


BARREL  HIT  f  11 

METALLrC        rcTlV- 
RESISTORS    -Aj^LBf 

100  for  $1,98 

Med*    fooellr     br     Camta^. 
thr      Flee»t     ftimor     mid* 
Koellr    ■  j   wait.n.    ]  =>     r.i 
B  S1-      toL     4     ■     b*rfc  L     nf 
^uJutp      CiL   Pfa.        ;t*260» 


ARREL  KIT  r73 
TRANSISTOR 
ELECTROS 

50  for  SI. 98 

W*<  ill  in  t  wn5h  Lo  aepuralii 
whIp-  aiit  vr.Nltagpe  A.  vnluei 
up  lii   HOrt  Paf.CeL     1A2T47 


BARREL  KIT  :54 
i    DIGIT  READOUTS 

10  for  nn 
SI  .98  71." 

SanceiA  ol  e  flfoliiiiif  All 
*i  Inj  WBJ  1  hefT*J  — -  thr 
■  bij  id*r  die  it"  t»ee.  Mftlti- 
b>i*J       Cat.  Hoi     1ATT22 


BARREL  KIT  rat       _  — 
PREEORMED  ^j^flP^  I 
RESISTORS    f**^ 

200  for  51.98 


I 


b*rrel«r    nf    *■ 


aae 

j"     wefleri     for    pc     u»i- 

uri      *  .      I  mi    i  _'    waltrn, 
No      lAiOOB-lGO*  Aood 


*+++**-\ 


Poly  Paks  C-R-A-C-K-S 


BUY  ANY  10 
TAKE  15% 


.10 
16 

.14 

.14 
20 

.21 

.a* 
m 

.2  b 

,32 

.1* 


TXPE    SALE. 

n  SN74O0NS0  ie  I 
S*T7*OlN 
SN7402N 

□  &N7403N 

,       JSN740BN 

■i  j  SN7J06.H 
,_  SH740TM 

□  SN740BM 

' n  SH7aoON 

□  SM7410N 
i[Q  SN74UN 
'P  n  SNT413N 

I  DSNT^JITN 

1  5N7*lf>N 
"  SN7421K 
]  5H7423N 
J  SHT-12SN 
I,  SWJeiON 


SN7  437H 
-S«T«BM 

J     1  SJ*7*-»OH 
"i^afT+eiM 


.30 

.27 
.14 
^4 
.20 

.14 


•9TT440N 
SRT44*K 

&MTA4TH 

SNT44«N 

&N74SON 

;  J  iHT45lN 

^H74S^H 

1 EN74  64M 
I  S.HTA7DN 
SN74T2N 
, j  5N7473N 
; SN7474H 
H  SH747SN 
J  SH74TOM 
SH747BK 
□  ■N74fl3N 
i SN74B5N 
SN74E^»< 
SWT400N 
SH7491N 
■   SM7492** 
:  Si«7443Pf 


.o3  I 

.«« I 


.7* 
.1* 
.10 

.!• 
.10 
.4B 
.34 
,34 
,31 
.*» 
.31 
,70 
,00 
.00 
1.9* 
.44 
.73 
-AT 
47 


SMT404M 
CJtT4S5H 

*N  7  4*4*1 
SHT410ON 
^HT410AH 
-  SH741D7N 
"  SN74112M 
SH741UH 

J  5M7*l2tN 
I &NT4123N 
I SN74125N 
j 5N74126N 
I 5N74l3iM 
I $H7414LN 
SH74145H 
j  SH74140N 

4^7*1^°^ 
1 SH741S1N 

; SN74153N 

1  5N74l5JiM 

]  4M74155N 

: SN7415BN 


.7» 
TO 

.7a 

-33 

.«3 

0* 

«E 

.30 

.5* 
,50 

1,00 

.B0 

.00 

1.20 

.?» 
.7  0 

.eo 

1  01 
.70 
.7* 
,40 


TjS*tt*il- 

j 1MT4101K 

1  S»J74t4«N 

5**T410MI 
r  »N74lT3*l  1 

3 SN74174K 
r|*M74t75h 

4W7AlTwtl 
5N7  4  177N 
;  ISH74101N  : 
3  »NT4lB4rJ 
5N7410SN 
| 5HT410ON 
3 1M74191N 
Q8H74132H 
n SN74193N 
j SH7419SN 
SN7410GN 
SN74L08N 

5M7  4  1-33« 
*A|74200N 

VM74251H  . 
SH74  204N  0-04 
SN742BSH  S-O0 


1. 
L 

3. 
1. 


100  for 
SI. 98 

TVpei    HOOO.     TJfln     ♦*rt*-*. 
I>t1_*,  l!03l5Preei«ten. 

A    e*lf.    ciMtw,    |iw*r*T    trie 

C*t,Hte,     lA20QOr>t.  nr.,1 


10  for 

SI  .98 


38? 


Lij'inrf 
Wc»w:  a   LEiroWce  duwo  mJ 

■JJ     tifcjls     lit    HfeLkCli    slfffT 
LEI>S.    tflip**.    l-oIuti      UKrf. 
poor,  €~  lA2JlS1i 


BARREL  KIT  --71 
CAPACITOR  SPECIAI 

10O  pes, 

$1  •?» 

tnionir      muldedJi.      1 1  Utrt  tlm , 

fivrfimlcs.    dLer-^,    §tc      Nifty 
1011  «C-HHJt>d  C.t.Ko      IA273B1 


0J 


3r^ 


BARREL  KIT  :•■ 
2  WATTERS 

100  for 

•ploSW        10^^'   food 
AJ]  marked.  Cat, He,      1A2735 


BARREL    KIT 

TANTALUM 

ELECTROS 

30  for  $1.98 

.«  t*4p  sMrfued  In  hue,  top 
trode  *Jii  velsee,  wolt- 
•t*-     Cat-  Kw.      1 A  3250 


BARREL  RfTTllT  2 

niptry  pijP^hanri  1 1  La  hi  qual- 
ity, mopt'comrnonly  used 
nit.*'         r21j.mll>,        CLHAH, 


BARREL   KIT  J«« 
PHOTO  ELECTRIC 

CELLS 


to  for  SI  .98^^ 

Aji?t.  CJB  lift***.  CDS  types. 
MLied  b7  furtOfF.  Bi*  Job 
tor  e*  lo    i*p*r*te.    100% 

*****  t*l.«e     I4JC03 


BARREL  KIT  S141 
'POP*  PLASTIC 
TRANStSTORS 

25  for  SI. 98/ 

2  N  I  0  0  4  ■  •     with 

rJii    to-»2.  PMfetwje 

1  o*. 


BARREL  KIT  ^ll| 

MINI 

TRANSFORMER 

15  for  $1.98 

U  in  11  urn    irnnsfoj-mer  (?m*k 
nttnlik.    A**t.   outpate.    Inter. 
IUM    *fid    nmlJo.    OnJw     I 
P>|     W[,    2    Iba,  14  3^04 


BARREL    KIT 
CRYSTAUS1 


■  *■ 


'130^ 

12  for  SI. 98 

Leffje    l  >     w*krr  «h 

JOWC)      BL«r,h'iMJ      H/4l' 
<r>«t.t*     le     b*rreLt-     SoMm 

:■     -.-  .:      ,  1A3JS0 


BARREL  KIT  :1IS 
MOLEK        lOOW^ 
SOCKETS    good 

20OforCaLW„ 

$1.98      1A3J*4,TTT> 
(InlruTeTor  nmin-r  dump]   W* 

euL    ii    i.iillrni    nf    "*i», 
fl>r    IC    itrick-fltfl.    etc. 


Uted 


BARREL  KIT  =R1 

15  for  $1 

LM-340T 
VOLT     RED 

Fectocf     rr)*ii#4    Ua    lee 
Ifeerii  *>t  i**4>.  «  .r   1= 
B-.e.  *f  12. .1.5.  1*    2*     irfcltH 
Pow*f  leb    C*t_     1A7S35 


BARREL  KIT  .»3    V 
HALF    WATTERS     % 

20O  for $1.98^ 

Hrpi.iijr     imctaty     irTrd     in 

I.    hj     mtxinip;    1 
eelar*fuded      njeutcK*      11 
VarreT     Dut    "Iw    i«   lB«re 
■^*  1 A 1040  LTal«***0 


35; 


BARREL  KIT  :** 
0  E     3,0  WATT 
AMPLIFrERS 

25  for 
$1.98 

Ft  .fabjr     tn»*.     tectarr      f*Il- 
«at*.  1  a  242*  L  elected 


BARREL  KIT  JJ< 

PLASTIC 

TRANSISTORS 

lOO  for 

SI  .96  tVtwrtrd. 

Typ#    TO-02     iTCl   i*M(    #ll 
t»*nufui"iLrt  ■  .'li-iv      at 

US   £■■    Cit-No       LA20ue 


BARREL  KIT  ;*0 
PNP  HIGH -POWER 
TRANSISTORS. 

20  for 
$1.98 

PopnlAf     cefBAtaoaai "  TO- 1 
1*2010106^  loon 


/ 


BARREL  KIT  |IT 
LINE  A  ft  *■  T40SDIPS 

100  for 

M.rkad    end    uo±n.f*»,J,     |a> 
l«m*l   ouzobef*   -f   r»w   141- 
■eir  ■!«*-    Ho.         1*3491 


PS  DIPS 

etcd! 


BARBEL  KIT  MS 

MOSFET 

TRANSISTORS 


60  for  SI. 98 


At]  4  leaden  TQ-3S  ease. 
LnetLd^d  L'llf  Irurnt.-Hiir.* 
1    J      CetNe       IA2420 


BARREL  KIT  J 1 1 
POWER  TAB 
TRANSISTORS 

40  for 
$1.98 

»\n,-.n!*d    2?f    ounA*** 
■a  152429     LTDtOMt*4 


BARREL   KIT  z* 
4O00'     RECTIFIERS 


lOO  for 
$1.98 


Umeeied. 
IS'-inntl      ii«Tin-.      Mnv      In 

riuciff    arkh    r,tt,    i no,    aoo. 
afin.   aoo     rttm  and   1  CMC) 

vidtuni       1A2417 


BARREL  HIT  j?S 
SCRSP  TRI 
QUAOJ9ACS 

40  for 

■iwkl  Alt  tb&  10  *mp  iTpee 
C*LNo.     l*Wl9  0«»i***, 


BARREL  HIT  ?29 
METAL  CAN 
TRANSISTORS 

100  for  $1.9 

de^    T'p  -I.    TO- 

IS,   tte. ,    iMhuTliKl    *  ^    num. 
btra,    criTRiiiilti'J   etc, 


BARREL  KIT  £43 

MIXED  READOUT 

10  for  $1.98  B 

T.-kclury  ntuiiLn  ^—  a  in  I. 
numbtim  n*  -MAN -4 'a.  JU^N- 
T'b,  MAN-a'Mp   I  I  btin-eta.  4 

Ca  I.  No      1 A  27  *3  Untealiad^ 


BARREL  KIT  St* 
2N3013 NOBBT 
TRANSISTORS 

15  for 


$1.98 


p»i]^ 

EH    ci*-', 


id      tlkr       fiiimaia 
1*2«17  100  4^ 


BARREL  HIT  MO 
ROMS-REGISTERS 

75  for    -JEr^ 
SI  -98      ^**W 

so     iO     fin     d.  tires, 
malted,       iqtenul       »rn 
atfmberx  rtr     1*242*  l'uKt 


BARREL   HIT  .'2  0 

LONG  LEAD  DISCS 

100  for 
$1.98 

"auctioh  .al#     .  Pnrla-p 

ciarkHl     fmlr      Luna    teed* 
Cwt,     lAiSOOlOOflp  isod 


BARREL  HIT  JTt4 
PRECISION  RESISTORS 

200  for 
$1.98 

H*rked    ead    unmarked     'V 
Va.   I  w*it*.K«v       1A242S 


BARREL  KIT  '9 

SUDMINIATURE 

IF  TRANSFORMERS1 

100  for  51.98 

Aeaimt,    Itwlwie*    453tc» 
eee.  eateaata.   wtw   keoei; 


■factJiret* 


redifi  B*aa~ 
100  %       1 A 2412 


BARREL  HIT    *  3 
1N4141    0  14 
SWITCHING  DIODES 

lOO  for  $1 ,98 

[ftijijtjflci    imri.jHJk    FwUeh/Ba 

dlodea    ut    thrhr    t>rl c- 1 

Cat, No,    l A 24 10  UhHrntiiJ, 


BARREL  HIT  -> 
LINEAR  OP  AMPS, 

?1P5  75  for 

tcPled  $1.98 

May     iiirludr    70^"*.    74"'». 

"OJt'fl,    r.py   ^rlfH:    GG5    Id* 
.1.j..U'n    ChLNm,      1A2410 


ARREL  KIT  -11 
SUBHIMI   RESISTORS 

200  for 
$1.98 

1*1%  UpTfctUT  type,  coliw  cod-  j 
♦■■I,     l*    #*tL    Aaet    v*l*e 
Ctnif  |A  <•  O  ■  bexreL 
C*t-  Nd    1  *JI744  1 00  %  Eft 


RARREL  KIT  £01 
POLYSTYRENE  CAI 

lOO  for 
SI. 98 

r"lnr>*t  cutm  cuzule,  A.t  a  (rum- 
ble wv  hmigiM  10  hni-feii 
from  fncturjf,  mlurd  r*Io49| 
ttl   mmJCitfto,    1A272*. 


BARREL  HIT  J  Jl 
1   AMR  "BU4>LETT*, 

RECTIFIERS  Intel  ted  I 

100  for  $1,98 

Feaoaa    etrle*    **itd     >ali- 
iee#  *0aeoa.  uxmi  irpleetae 

*fl        I  >D*.        df        ToU'Cl-r 

IKV.Cetiio.    1A2AL9 


ImI 


BARREL  HIT  *10 
DIPPED  M YLARSj 

60  for  $1.98 

Fiflfi        r.j**i?iiar»      nwl», 

■  h;rn-    AnJiii,     lma|T'"f*    f.ii"-| 

rj  ihi-^iiinjr   >jn   in   b<u-M<l.. 
CpI-No.  152507100* 


'BARREL  KIT  fl2 
POWER  TAB 
TRANSISTOR! 

40  for 

PNP.  nla*u<:  TO2?0 
Aaawfew  3N  numbers 
Cel.no      1A2420  l^oti 


Barrel  kit^t 
volume  control 

BONANZAl 

ft)  for 
1.98 


ice* 


T«lwn     .trie* 


BARREL  KIT  ^1 

SN740O   DIP  IC'S 

75  for  SI  .98 

.Mprt«a   14  unnivr  wiin    iA| 
tiih  .1 1 3' ■> _  rib;  include  kuI>*.| 
reit^iPrA.    fll|i    flcipji,    rtiiinf- 
erh.CptNo.   LA  2419  LTtllfli* 


Ajfjl 


Torma:  Add  poritaee     Rated  1  net  3D 
Phono  1  WftkpfHd.  Mass.  (6171  £45-3S2» 
Retail:  li.ll  iJelCarmirve  St..  WnkefteliL 

MINIMUM  ORDER  —  16  OO 

POLY  PAKS 


Falf-Wmter  catalog 


P.O.  BOX  942  A  LYNNF1EIO,  MASS,  01940 


Con 


•  Ha  ] 


£eoyKD 


:  Poly  Paki  ln«*  Wakehetd,  Miti 


FAX  MACHINE  BY  DATAFAX 

We  have  transmitters  and  receivers.  Used  for  weather  charts,  hi  speed  teletype 

recording.  Normally  used  over  the  phone  lines.  Operational  when  removed 
due  to  upgrading  of  equipment.  Only  a  few  on  hand  and  sold  "AS  IS,M  When 
used  over  the  phone  lines  from  weather  data  system,  will  draw  full  map  of  the 
US  with  cloud  cover  and  also  pressure  gradients*  Due  to  the  weight  of  these 
machines  they  most  be  shipped  via  truck  as  they  are  around  60  tbs.  Made  for 
desk  top  use.  Made  by  Stewart  Warner  Elect  Picture  is  typical  unit.  When 
ordering  state  receiver  or  transmitter.  #FAX  Q2£*60"  FOB  Lynn  Mass. 

$75.00 


GENERAL  PURPOSE  POWER  SUPPLY 

A  well  designed  transistorized  regulated  power  supply  with  many  uses.  Each 
voltage  adjustable  by  a  pot.  Each  voltage  fused.  1 1 5  volts  AC  60  cycle  input. 
Output  (minus)  12  volts  at  1/3  Amp,  12  volts  (plus)  at  3  Amps,  6  volts  at  1 
Amp  . , .  three  output  voltages.  Many  uses  ...  as  battery  charger,  op  amp,  5 
volt  logic  supply,  operate  your  car  radio  or  tape  player,  CB  set,  in  the  house, 
etc.  A  commercially  built  regulated  supply  for  far  less  the  price  of  a  kit 
Shipping  wgt.  10  lb.  #SP-1 52-L  $17.50 


PARITY  DETECTOR 

New  packaged,  made  for  RCA,  delects  even  or  odd 
parity,  baud  rate  110,  150  or  134.46.  Built-in  logic 
supply  for  the  ICs,  operates  from  standard  1 15  V  ac. 
Control  panel  allows  manual  or  automatic  reset  mode 
of  operation.  Aluminum  enclosure  (not  shown) 
covers  the  electronics.  TTY  compatible.  Ship  wt.  10 
lbs.  $t&HKt 
$1 2,50 


ZENER  15V  63  Watt  $1.00 

2*5  Amp  1,000  pjv 

diode    4/$l  .00,  25/$  5 

Motorola  1N4001  diode  1  A, 
50piv 20/$  1,00 


RT  70/GRC  as  written  up  in 
73  Magazine,  November, 
1976.  Only  $20.00. 


<^l(e&nMQ, 


shown  actual  size 

SILICON 

SOLAR 
CELL 

SOLAR  CELLS 

Designed  for  the  space  program,  these  are  the  highly  efficient 
silicon  high  output  cells.  Used  for  powering  equipment  charging 
batteries.  Made  by  Ion  Physics  Corp.  Each  with  spec  sheet. 

Size  .394  x  .788"  65  mA,  .43  V  $1.25  12/$12.00 
Size  .788  x  .788"  1 25  mA,  .43  V  $1 .60  T2/$1 5.00 


Pfease  add  shipping  cost  on  above. 

FREE  CATALOG  SP-9  NOW  READY 

PX).  Box  62      E.  Lynn,  Massachusetts  01904 
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S.D.  SALES  CO. 


P.O.  BOX  28810  -  A 
DALLAS,  TEXAS  75228 


Z-80  CPU  CARD  KIT 
FOR  IMSAI/ALTAIR 


$149:T 


From  the  same  people  who  brought  you  the  S89.95  4K  RAM  kit.  We  were  not  the  first  to 
Introduce  an  IMSAI/ALTAIR  compatible  Z— 80  card,  but  we  do  feel  that  ours  has  the  oest 
design  and  quality  at  the  lowest  price. 

The  advanced  features  of  the  Z— 60  such  as  an  expanded  set  of  158  Instructions,  a  080  A 
software  compatibility,  and  operation  from  a  smgie  5VDC  supply,  are  all  wetf  known.  What 
makes  our  card  different  Is  the  extra  care  we  took  in  the  hardware  design.  The  CPU  card  wHl 
always  stop  on  an  Ml  state.  We  also  generate  TRUE  SYNC  on  card,  to  Insure  that  the  rest  of 
your  system  functions  properly.  Dynamic  memory  refresh  and  NMI  are  brought  out  for  your 
use.  Believe  It  or  not,  not  all  of  our  competitors  have  gone  to  the  extra  trouble  o<  doing  this. 

As  always,  this  kit  Includes  all  parts,  all  sockets,  and  complete  Instructions  for  ease  of  assem- 
bly. Because  of  our  past  experience  with  our  4K  kit  we  suggest  that  you  order  early,  All  orders 
wiij  be  shipped  on  a  strict  first  come  basis.  Dealers  Inquiries  welcome  on  this  Item. 


Kit  shipped  with  2  MHZ  crystals  for  existing  S00NS  memory.  Easily  modified  for  faster  RAM  chips  when  the  prices 
come  down.  Z—  80  Manual  —  $7*50  Separately. 

Kit  includes  Zilog  Manual  and  all  parts. 


JUMBO 
LED 

CAR 
CLOCK 


$16.95 

KIT 


You  requested  it!  Our  first  DC  operated  clock  kit. 
Professionally  engineered  from  scratch  to  be  a  DC 
operated  clock.  Not  a  makeshift  kiuge  as  sold  by  others. 
Features:  Bowmar  4  digit  -5  inch  LED  array,  Mostek 
50252  super  clock  chip,  on  board  precision  time  base, 
12  or  24  hour  real  time  format,  perfect  for  cars,  boats, 
vans,  etc*  Kit  contains  PC  Board  and  all  other  parts 
needed  (except  case).  50,000  satisfied  clock  kit  cus- 
tomers cannot  be  wrong! 

FOR  ALARM  OPTION  ADD  $1.50 
FOR  XFMR  FOR  AC  OPERATION  ADD  $1,50 


60  HZ  CRYSTAL  TIME  BASE  FOR  DIGITAL  CLOCKS 

S.D.  SALES  EXCLUSIVE! 

KIT  FEATURES: 

A.  60HZ  output  with  accuracy  comparable  to  a 

B.  Directly  interfaces  with  ail  MOS  Clock  Chips. 

C.  Super  low  power  consumption,  (1 ,5  ma  typJ 

D.  Uses  latest  MOS  1 7  stage  divider  IC . 
E+   Eliminates  forever  the  problem  of  AC  line  glitches, 
F,  Perfect  for  cars,  boats,  campers,  or  even  for  portable  clocks 

at  ham  field  days, 
Gr  Small  Size,  can  be  used  in  existing  enclosures. 

KIT  INCLUDES  CRYSTAL,  DIVIDER  IC,  PC  BOARD 

PLUS  ALL  OTHER  NECESSARY  PARTS  &  SPECS 


digital  watch. 

$5,95  or 
2/$10. 


50HZ  CRYSTAL  TIME  BASE  KIT  -  $6.95 

All  the  features  of  our  60HZ  kit  but  has  50HZ  output.  For  use 
with  clock  chips  like  the  50252  that  require  50H2  to  give  24 
hour  time  format. 


CO 


THIS  MONTH'S  SPEC/ A  LS! 

300,00  KHZ  CRYSTAL  -  $1  50 

8080 A  -  CPU  CHIP  bv  AMD  -  $19.95 

82S129  -  256  x  4  PROM  -  $2.50 

N.S.  8865  OCTAL  DARLINGTON  DRIVERS 

3  for  $1 .00 
Z-80  -  CPU  by  Zl  LOG  -  $69.95 
MM5204  -  4K  EPROM  -  $7.95 

Prices  in  effect  this  month  ONL  Y! 


a 


4K  LOW  POWER  RAM  BOARD  KIT 
THE  WHOLE  WORKS  -  $89.95 

Imsai  and  Altatr  3080  plug  in  compatible.  Uses  low  power 
static  21 L02-1  500ns.  RAM's,  which  are  included.  Fully  buffer- 
ed, drastically  reduced  power  consumption,  on  board  regulated, 
all  sockets  and  parts  included.  Premium  quality  plated  thru 
PC  Board. 


SIGNETICS  ANALOG  MANUAL  -  $5.95 

Just  out  I  From  the  acknowledged  leader  in  linear 
technology*  Theory,  applications,  and  specs,  on  op 
amps,  timers,  phase  locked  loops,  etc.  637  pages. 

A  MUST  For  Any  Technical  Library! 


STICK  IT! 

in  your  clock 

in  your  DVM,  etc.! 


Huge  Special  Purchase 

Not  Factory  Seconds 

As  sold  by  others! 


$3.95 


4  JUMBO  .50" 

DIGITS  ON 

ONE  STICK! 

(with  colons  and 

AM/PM  Indicator)  BUY  3  for  $1 0- 

BOWMAR  4  DIGIT  LED  READOUT  ARRAY 

The  Bowmar  Opto-Sticfc.  The  best  readout  bargain  we  have  ever 
offered.  Has  four  common  cathode  jumbo  digits  with  all  seg- 
ments and  cathodes  brought  out.  Increased  versatility  since  any 
of  the  digits  may  be  used  independently  to  fit  your  applications. 
Perfect  for  any  clock  chip,  especially  direct  drive  units  like 
50380  or  70T0.  Also  use  in  freq.  counters,  DVNf's,  etc.  For  12 
or  24  hour  format. 


UP  YOUR  COMPUTER! 

21L02-1  1K  LOW  POWER  500  NS  STATIC  RAM 

TIME  IS  OF  THE  ESSENCE! 

And  so  is  power.  Not  only  are  our  RAM'S  faster  than  a  speeding 
bullet  but  they  are  now  very  low  power.  We  are  pleased  to  offer 
prime  new  21L02-1  tow  power  and  super  fast  RAM's.  Allows 
you  to  STRETCH  your  power  supply  farther  and  at  the  same 
time  keep  the  wait  light  off.  8  for  Si  2.95 


HOUSE  NO.  TTL 

7400-8/51.00       7420-8/$!  ,00        74141  -3/$1.00 

7404  -  8/$1 .00       7437  -  5/$1 ,00       74 1 53  -  3/$1 .00 

7408  -  8/$1 ,00  7438  -  5/$1 ,00 

Please  specify  that  you  are  ordering  House  No.  TTL 


WESTERN  DIGITAL  UART 

No.  TR1G02B.  40  pin  DIP 

Thl$    1%    a    very    powerfuf    and 

popular  part. 

NEW-S5.95  with  data 

LIMITED  QUANTITY 


<< 


RESISTOR 

ASSORTMENT 

%  W5%  and  10% 

PC  leads.  A  good  mfx 

of  value*.  200YS2. 


FAIRCHILD  BIG  LED 
READOUTS 
A  big  .50  inch  easy  to  read 
character.  Now  available  In 
either  common  anode  or 
common  cathode.  Take  your 
pick.  Super  low  current  drain, 
only  5MA  per  segment  typ- 
ical. 

FND  510  Common  Anode 

F  N  D  503       Common  Cathode 
PRICE  SLASHED!       59c  each, 


TERMS: 
Money  Back  Guarantee.  No 
COD.  Texas  Residents  add  5% 
tax.  Add  5%  of  order  for 
postage  and  handling.  Orders 
under  $10.  add  75c.  Foreign 
orders       US      Funds     ONLY! 


SLIDE  SWITCH 
ASSORTMENT 

Our  best  setter.  Includes 
miniature  and  standard 
sizes,  single  and  multi- 
position  units.  All  new, 
first  quality.  name 
brand.  Try  one  package 
and  you'll  reorder 
more.    SPECIAL  12/$1. 


MOTOROLA  POWER 
DARLINGTON 
Back  in  Stock! 
Like  MJ3001.  NPN  GOV.  1  OA. 
HFE    GOOO   TVP,    TO-3  case. 
We   include   a    free   723 C   woJt 
reg.   with  schematic  for  power 
supply.  SPEC  IAL  —  S1.99 


CALL  YOUR  BANK 

AMERICARD  OR  MASTER 
CHARGE  ORDER  IN  ON 
OUR  CONTINENTAL 

UNITED  STATES  TOLL 
FREE  WATTS: 

1-800-527-3460 

Texas  Residents  Call  Collect 

214/271-0022 


S.D.  SALES  CO. 
P.O.  BOX  28810  A 
Dallas,  Texas  75228 


/Start  the 
new  year  right! 

I10I/KE  CLASS 
BEGINriER'S 

BMcam  i 

only  $22.95- o  great  gift- help  a  beginner  J 

If  you  know  anyone  who  would  like  to  get  a  Novice  license  the  easiest  possible  way,  turn  them  on  to  this  special  bargain  Novice  Study 
Package.  This  is  great  for  club  study  courses  ...  or  for  home  study  for  the  Novice  ticket, 

NOVICE  CLASS  STUDY  GUIDE.  This  is  a  brand  new  book,  just  published,  which  includes  the  very  latest  FCC  materials  , . .  things  that 
are  not  in  any  other  study  guides,  but  which  will  be  on  the  test.  The  FCC  has  sneak ily  been  putting  some  of  the  General  Class  material  in 
the  Novice  test  lately.  The  book  also  includes  the  Jatest  FCC  rules  and  regulations  ...  try  to  find  them  anywhere  else.  You  will  have  a  tough 
time  getting  them  from  the  FCC. 

Use  of  this  book  will  prepare  you  not  only  for  the  Novice,  but  also  lay  the  groundwork  for  the  General  Class  study  course.  This  is  the 
difference  between  a  real  study  guide  which  teaches  you  the  theory  simply  and  progressively  and  one  of  those  darned  question  and  answer 
manuals  which  reach  you  nothing  and  make  it  so  difficult  when  the  FCC  rewrites  the  questions  .  .  .  which  they  do. 

NOVICE  CLASS  THEORY  TAPES.  Since  most  people  get  only  about  20%  comprehension  with  a  reading  of  a  book,  we  also  have  some 
great  theory  tapes  which  cover  the  same  material,  but  which  can  be  listened  to  anywhere  you  use  a  cassette  tape  player  ...  in  your  car,  at 
lunch,  etc.  This  is  the  most  painless  way  yet  to  learn  the  theory.  The  material  is  discussed  by  Wayne  Green,  not  just  read  by  an  announcer. 
You II  not  find  an  easier  or  more  fun  way  to  learn.  There  are  four  one  hour  cassettes  in  the  set. 

MORSE  CODE  CASSETTE.  The  beginner's  cassette  has  Wayne  telling  you  the  letters,  numbers  and 
punctuation  you'll  need  for  the  test.  This  tape  uses  the  latest  scientific  breakthrough  in  teaching  .  .  ,  sending 
each  character  at  13  wpm,  but  spacing  the  characters  for  5  wpm.  And  you'll  start  off  in  the  first  minute  or  so 
copying  words  in  code  . .  .  you'll  see.  This  is  a  one  hour  cassette. 

6  WPM  CASSETTE.  This  is  for  practice  once  you  know  the  letters  and  numbers.  It  is  a  mixture  of  letters, 
numbers  and  punctuation  and  is  very  difficult.  When  you  have  mastered  this  (about  four  or  five  hours  of 
work!  you'll  be  able  to  breeze  through  the  FCC  test.  This  is  a  one  hour  cassette. 

The  book,  four  theory  tapes  and  two  one  hour  code  cassettes  normally  sell  for  about  S31.  As  a  test  we  are 
offering  this  complete  set  for  the  Package  Price  of  $22.95  postpaid  m  the  U.S.  Please  add  S3  outside  of  the 
US. 

If  you  have  Master  Charge,  Bank Ameri card  or  American  Express,  you  can  call  one  of  our  special  800 
numbers  (toll  free}  —  800-258-5473  or  800-251*6771  —  and  place  your  order  for  immediate  shipment. 
Otherwise,  fill  out  the  below  coupon  and  send  in  your  order.  This  will  be  a  fantastic  Christmas  gift  for  a 
youngster. 


Beginner's  Bargain (s)  including  Novice  Class   License  Code  Tapes,  Theory  Tapes  and  Study  Guide  @  $22.95  (ppd- 


USA).  Foreign  orders  add  S3. 00  postage  and  handling;  First  Class  mail  USA  -  -  add  $2.00, 
TOLL  FREE  CALL  (800)  258  547  3  or  (800)  261  6771 


S enclosed.  D  Cash        n  Check  D  Money  Order 

Charge  my  credit  card:        □  American  Express  D  Master  Charge  □  Bank  Am  er  icard 


Credit  card  # 

Expiration  date 

Name  


Interbank  # 


Signature  _ 


Call 


Address 
City 


State  ^ 


Zip 


If  a  gift,  print  name  and  address  of  receiver.  Send  to: 


I 


Gift  card  to  read: 


I 
) 
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6  Digit  LED  Clock  Kit  - 12/24  hr. 


QTY.  12 
m.     OR  MORE 


QTY 
a.    6-11 


QTY 


KIT  INCLUDES 

INSTRUCTIONS 
^QUALITY  COMPONENTS 
»50or60HzOPERATION 
i12or24HR  OPERATION 


6-LEDReadoutslFND-359R&d,  com.  cathode) 

1  MM5314  Clock  Chip (24 pin)      .„    niniTOl 

33Sw?,cheTfS  LARGE  .4        DIGITS! 

6 -Capacitors  ORDER  KIT #850-4 

ISors  AN  INCREDIBLE  VALUE! 

24-Molex  pins  for  IC  socket 

"Kit  #850-4  will  furnish  a  complete  set  of  clock  components  as  fisted. 
The  only  additional  items  required  are  a  7*12  VAC  transformer,  a  circuit 
board  and  a  cabinet,  if  desired." 

Primed  Circuit  Boardfor  kit  I  850-4 1  etched  Er  drilled  fiberglass) $2.95 

Miai-Briie  Red  LED's  (for  coloo  in  clock  display  I  pkQ.  of  5.... „ 1.00 

Molded  Plug  Transformer  115/ 10  VAC  (with  cord  I,  » 2.50 

NOTE;  Entire  Ctock  may  be  assembled  on  one  PC  Board  or  Board  may  be  cut  to  remote  display 
Kit  f  850  4  will  fit  Plexiglas  Cabinet  It 


CABINET  I 
3"H,6y4"W,5&"D 

CABINET  II 

2fc"h\5"W,4"D 

ANY  SIZE /COLOR 


$6.50 


PLEXIGLAS 

CABINETS 

Great  for  Clocks 

or  any  LED  Digital 
project,  Clear- Red 
Chassis  serves  as 
Bezel  to  increase 
contrast  of  digital 
displays. 

Black,  White  or 
Clear  Cover 

2/»12. 


ea 


RED  OR  GREY  PLEXIGLAS  FOR   DIGITAL  BEZELS 
3x6"x1/8M  95*  ea     4/*3 


MOBILE  LED  CLOCK 

12  OR  24-HOUR  OPERATION 

12  VOLT  AC  or  DC  POWERED  FOR  FIXED 
OR  MOBILE  OPERATION. 

SIX  LARGE  .4       DIGITS! 

KIT  OR  ^. :r^MODEL 

ASSEMBLED^^-—       ^— ^==^\    2001 


Approx.  Size: 
iy4"Hx4*'Wx41/*"D 


ACCURATE   TIME 

WITH  ADJUSTABLE. 

XTAL  TIM|  BASE 

BATTERY  BACK  UP 
FOR  POWER  FAILURE 
QR    IKANSPDRriWG 
fflOM  HOUSE  TO  CAR,  ETC 

•  B  JUMBO        *    RED  LEGS  BEHIND  RED  FILTER  LENS  WITH  CHROME  RIM. 

•  SET  TIMt  FROM  FRONT  VIA  HIDDEN  SWITCHES   •  12/24-Hr   TIME  FORMAT 

•  STYLISH  CHARCOAL  GRAY  CASE  OF  MOLDED  HIGH  TEMP    PLASTIC 

•  BRIDGE  POWER  INPUT  CIRCUITRY        TWO  WIRE  NO  POLARITY  HOOK  UP 

•  OPTIONAL  CONNECTION  TO  BLANK  DISPLAY  IUh  Wh«n  **y  Off  in  C*r.  Etc  I 
■  TOP  QUALmr  PC  BOARDS  If  COMPONENTS  -   EXCELLENT  INSTRUCTIONS 

•  IfCUHttKC  BHACKET  INCLUDES 


6  Digit-LED  Clock-Calendar-Alarm  Kit 


This  is  a  complete,  top  of  the  linef  Kit  tor  the  person  that  wants  the 
best.  Some  of  the  many  features  and  options  are:  12/24  time, 
23-30-31  day  calendar,  alternates  time  (8  sec)  and  date  (2  sec)  or  can 
display  time  only  and  date  on  demand,  24  hr  alarm  -  10  minute 
snooze,  alarm  set  indicator,  50/60  HZ,  line  operation  or  use  with  Xtal 
timebase(#TB-1)t  built  in  OSC  for  battery  back-up  /  AC  failure.  Aux. 
timer,  CHOICE  OF  DIGITS. 

Kit  #7001 B  6  -  -4"  Digits  S39.95 

Kit  #7001C  4  -  .6"  Digits!  2,"  [Seconds]   $42,95 

Kit  #7001 X  6  -  -6"  Digits  $45.95 

Kits  are  complete  (less  cabinet)  including  PC  boards,  power  supply, 
IC      socket,  9  switches,  16  transistors  and  all  parts  required  for  above 
features  and  options  [All  #7001  Kits  Will  Fit  Cabinet  I  Abdve] 


sv 


ASSEMBLED  UNITS  WIRED  b  TE5TI0 
ORDER  #2001  WT  ILESS  BV.  BATTERY! 
*wa  to  ii  m  or  *  wd  '  yfow  orxnut" 


♦271? 

$38"  ISSE$375 


£A 


£A     May  Be  Mrwd  W*ti 
Km  Tor  Oty   Pnci 


^JUMBQREDLED's  12/$1.00    50/$3.95 


GO  HZ. 

XTAL  TIME  BASE  KIT 

Will  enable  Digital  Clock  or 
Clock -Cat-  Kits  to  operate 
from  12VDC  Uses  MM5369 
and  3.58MH2.  XTAL  Req 
5^15VDC/2.5MA.  1"k2"  PC 
Board.  Easy  3  wire  hookup 
Accuracy:   *■  2  PPM 

#TB-1  [adjustable] 
Complete  kit  $4,95  ea 
Wired  &  Cal.  $9.95  ea 


PRINTED  CIRCUIT  BOARDS  for  CT-7001  Kits  so!d 
separately  with  assembly  info,  PC  Boards  are  drilled 
Fiberglass  solder  plated  and  screened  with  component 
lavouL  Specify  for   #7G01B  or   #7Q01C  ISet  of  21  $7,95 


SCHOTTKV  TTL 

74SOG    I    36 

74-501  .40 

7450*  m 

74505  SO 

74SQ9  M 

74S10  « 

74515  EG 

74530  50 

74S22  « 

74S4©  4$ 

74550  46 

74551  bt 
T4S60  * 
74S64  56 
74S73  i  25 
74ST4  M 
74S76  1.75 
74S7S  ISO 
74S95  95 
74S107  SB 
74S112  96 
745  TO  140 
74S114  ,96 
745121       96 

745133  75 

745134  .75 
74S13t  ITS 
745139  1BD 
74S151  1J6 
745153  1SG 

745155  136 

745156  196 

745157  \m 
74S15S  2  50 

745174  im 

745175  2  50 
74S1S1  3-96 
74S1SZ  1S6 
745251  2.75 


OTL 


%m 


m 

ORFVERS 

I    96 


VOLTAGE 
REGULATORS 

LM  309  H  TO-5    I  M 
LM30SKTO^3      1-2! 

7805  TAB  A 

7B12  TAB  t.3! 

7B15  TO  3  IJi 

7B16  TAS  1  2! 

7SL15  TO-B  71 

7624  T03  1.21 

723  OIP  .71 

723  TO-5  7* 

DIGITAL 
CLOCK  IC'i 


PRESCALE 


itcsuoc 

964 190 


OIODES 


IN  4002  1A   100  PEV 

IN  4006  1A  fiOOPfV 

in  4007  ia.  iooo  pry 

RECTlflEfi  2.SA.  1000  Pi V 

IN  914  SlL  S"ONAL 

IM414S  SSL.  SIGNAL 

©YAC  2«V. 


*16SS 


12.11.00 

Jin  oo 
i&njM 

A#1.00 

2041.00 

20.4100 

4/»1.0Q 


395 


MM  5312 
MM  6314 
MM  5375  AS 
CT  7001 
CT-TWO" 

MMS3SS 


XTAL 
3.579645  MHZ  i  1 S6 


PLUG  TRANSFORMERS 

12  VAC  al  ISO  MA  i  2  50 

12VACai500MA  ■*  *$ 

LINEAR 

555  TIMER  2^*1,00 

556  DUAL  TIMER  d& 
565  PLL  ,96 
SS6  FUNCTION  GEN,  1,75 
5B7    TONE  DECODER  1.76 

IC  SOCKETS 

PINS          1  24            21  100 

8          *  25          I  22  t   2C 

'  i                7^              22  IV 

16              2fl             25  ^3 

IS               31              2S  26 

24               SO             46  .40 

2E               60             56  .50 

40               75             70  66 

MEMORY 

21102     IK  RAM  tlJS 


EXAR 


XR2SS6 
XR2667 


TRANSISTORS 

2N2222A  TO-lf  5/$t  00 
2NH15  TO-9EZ  5/11. 00 
2N3704       TO-9e  5.*  1.00 

2N4240        TO-92  5*1. 00 
2N44O0        TO-92  SVI1.00 
2N4437        TO-92  6/HOO 
TO-92  5/41  00 
4    J-FET         -» 
SWITCHES 

ROCKER  SPOT         611 
MINI  SL*DE SPOT    5* SI 
REG  SLIDE  DPDT    67*1. 
PUSH  BUTTON  N,0.3/*l. 

MINI  TOGGLE  SPOT       •  1  -30 
MINI  TOGGLE  DPDT         1-50 

TRANSISTOR   SOCKET 
TO*5M8  GOLD  PINS 
Mi. 00 


NYLON 

frTi£*WRAP 
4"  TH-WRAP 


WIRE  TIES 

100/*  1. 95 
100/61.75 


MOLEX    P 

HEEL  OF  1000 
STRIP  OF  TOO 


QP  AMPS 
3/*  1.00 
301   TO-S 
700  DIP 
70S   TO  5 
741    DIP 
741    M-OIP 
741    TO  6 
747    D<P 
7411   DIP 

DISCRETE 

LEO's 

JUMBO  REP 

12/11.00 

50/13.96 

T00/#7.50 

PC  TRIM 
POTS 

25K     6/*  1.00 
4  7K     6VI100 

SPtCTROL 
1QH10TURM 
■■ 
tj  13  00 


JUMBO  DIGIT  CLOCK  KIT 

A  complete  Kit  (less  Cabinet!  featuring:  six  .5"  digits. 
MM5314  IC,  12/24  Hr.  !nne,  50/60  HZ..  Plufl'TransfoiTnef, 
Line  Cord,  Switches,  and  alt  Parts. 
[lda*LFitinCibincHL|  *1Q85      2/*38 

Kkl«5114-^  ■***;*  fc/ 


vA 


JUMBO 


CONVERSION  KIT 


Convert    small    digit    LED   clack    to   large    .5"   displays. Kit 
Include*  6-5'  LEO's.Multiptex  PC  Board  &  easy  hook-up  Into. 

KllfJD-1CC  For  common  Cathode  aAftfi       O/ftlli 

KUIJD-1CA  For  common  Anode  3  eB      Z/    13. 


Faircliiid  Super  Digit 
FNO-359 

A"  Oar 


Hi 
L£B 
RED  Cav   C*t* 
Oirrci  m 
Hr 
rwo  TO 


95^  iaf  10/SB.SO 
100)579.00 


MISC.  PRIME  IC  * 

FAJRCH1LD  3316    174161] 
75234  DU A  L  COR  E  S  EN  S£  AM P 

MM  502H  T  0-5  S  H  HT  REG 


BUY  100  OR  MORE  iC's  [Any  Mix]  TAKE  10%  DISCOUNT. 


SET  OF  £       FND-3S9 
WITH  MULTIPLEX 
PC  BOARD  S6-95 


25  AMP   BRIDGE 
$1.95  ea. 

3/tS.OO 

J^lOOPtV 


SEtTHE  WORKS  Clock  Kit 
Clear  Pleiiglas  Stand 


•68«g  4   digits 
•  i2or24hr  t«me 
■  3  set  &a itches  (back) 
•Plug  traJistormef 
•all  parts  included 
Pie*  i g las  is 
Pre -cut  &dnHed 
Si«:6"H14lY|-'W13,l0 


Si 


A  SUPER  LOOKING 
CLOCK! 


Kit#850-4CP 


♦23"  2/»45. 


TELEPHONE  FORMAT 

KEYflOAftD 

QY  Chomerrcs 

2-Tf4■,K3■, 
5/32 
thick 


OaO 


$4.95 
6/*28. 


&     7-SEG  LED 

^*  COMMON  CATHODE 


COLOR 
FNO-359  RED 
FND  503  RED 
DL  -750      RED 
XAN-654  GREEN 
XAN-664  RED 


HT.DECPT.  PREA. 

.4"  RHDP  S  .96 
S"  RHDP  $1.35 
6"  LHDP  $2.95 
,6"  NOP  *2.95 
,6"  NOP      $2.95 


COMMON  ANODE 

DL  747      RED  .6"  LHDP  $2.95 

XAN-72     RED  .3"  LHDP  $1,25 

XAN-81     YELLOW    ,3"  RHDP  $1.75 


nusier  ctiarge] 

Mir 


SUKJLMEItlCiflD 


BOX  219  •  HOLLYWOOD,  FLA,  33022  •  1^)5}  921  2056 


ORDER   BY  PHONE  OR  MAIL 
COD  ORDERS  WELCOME 
151.00  CHG.I 
Orders  Under  £15     Add  Si. 00 

Handling 

Fia.  Res    Please  Add  4-  = 

Sales  Tarn, 


XAN-351  GREEN 
XAN  361  RED 
XAN  362  RED 
XAN  662  RED 
XAN-692  RED 


.3"  RHDP  $1,50 

,3"  RHDP  $1,50 

.3"  LHDP  $1.60 

.6"  NOP  $2,50 

.6"  NDP  $2.50 


WE  PAY  AL1  SHIPPING  IN  CONTINENTAL  USA  -    OTHERS  ADD  5%  [  10        FOR  AIRMAIL] 


form  fnex&emtT*  MOLEX 

Socken  PINS 

100  lor  Si.  25 

ReeloHGQQ    *a  SO 


\* 
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Kenwood's  T8-520  has  sold  itseli  to 
thousands  of  amaleurs  the  world 
over* 

The  value  of  its  features  and  specifi- 
cations are  obvious.  But  just  as  impor- 
tant is  the  kind  of  quality  that  Kenwood 
builds  in.  Hundreds  of  testimonials  on 
the  air  attest  to  its  performance  and 
dependability-  You  probably  have 
heard  oi  some  oi  the  same  glowing 
praise. 

The  TS^520  operates  SSB  and  CW  on 
80  through  10  meters  and  features 
built-in  AC  and  12VDC  power  supply. 


(Ofpecifications 

FREQUENCY  RANGE     t  &.2B.7  MHz 

(160  -  10  m«n) 
MODES     US6.  LS8    CW.  FSK 
INPUT     POWER     2QQW  PEP  on  SSB 

100  WOC   On  CW 
100  W  DC  on  FSK 
ANTENNA  IMPEDANCE     SO- 75  dhtm, 
CARRIER  SUPPRESSION     Better  rhat.  40  dB 
SIDEBAND  SUPPRESSION.    Better  than    50  dB 
SPURIOUS  RADiATjQN     Greater  than  -60  dB 

| Ha* mors k;*  mon*  than  -40  dBj 
RECEIVER  SENSITIVITY     Better  than  0  2SuV 
RECEIVER  SELECTIVITY 
SSB    2  4  UMl  1-6  dBj 

4.4  kHi  (40  dB) 
CW*   0  5  kHi  i-%  dB> 
1.8  kHz  <-60  dB) 
*(wilh  optional  CW  filter  installed) 
IMAGE  RATIO    165-15  meters     Be'ler   than  60  dB 

10  meters     Better  than  50  dB 
IF  REJECTION.     Belter  lharv  80  dB 
POWER  REQUIREMENTS     120/220  VAC. 
50/eO  Hi,  13  0  VDC  (with  opiinn&l 
DS-tA  DC- DC  converter) 
FGWEK  CONSUMPTION:   Transmit:  280  Walts 

Receive    26  Walts  (Niters  0if} 
DIMENSIONS     13*1/3"  W  *  B"  H 

n  13-3H6"  D 
WEIGHT     35  2  lbs  (16  kg) 


Cy  TS-520 

(dfpecifications 


mudls  USB  i  SB  CW 

POWER:  2 QQ  watts  PEP  input  on  SSB,  160  watts 

DC  input  on  CW 
ANTENNA  IMPEDANCE    50  75  Ohms, 

unbalanced 

CARRrFR  SUPPRESSION:  Better  than  -45  dB 

UNWANTED  SIDEBAND  SUPPRESSION    Belter 
than  -40  dB 


HARMONIC  RADIATION"  Better  than  -40  dB 
AF  RESPONSE  400  to  2600  H/  f-6  dB) 
AUDIO  INPUT  SENSI1IVITY  0.25irV  lor  10  dB 

(S+m/N 
SELECTIVITY  SSB    2.4  kHz  (-6  dB).  4.4  hH/ 

(60  dBj  CW    0  5  kHz  (-6  dB)  1  5  kHj 

(-60  dB}  (with  accessory  filler) 
FREQUENCE  STABILITY  100  Hz  per  30 

minutes  alter  wamup 


IMAGE  RATIO-  Better  than  50  rJB 
IF  REJECTION:  Better  than  50  dB 
TUBE  &  SEMICONDUCTOR  COMPLEMENT: 
3  tubes  (2  *  61466,  12BY7A),  I  IC.  18 
FET.44  transistors.  84  diodes 
DIMENSIONS   13  1'  W  x  5  9    H  x  13.2"  D 
WEIGHT   35  2  lbs 


ti  (.  ,*  ,i  |*  ,»   ,i 


DM 


KENWOOD'S  TS-700A 

finally  fulfills  the 
promise  of  2 -meters... 

more  channels,  more 
versatility,  tunable  VFO, 
SSB-CW  and,  best  of 
all,  the  type  of  quality 
that  has  placed  the 
Kenwood  name  out  front 


KLAU*  RADIO 


Inc. 


8400  N.  Pioneer  Parkway.  Peoria  It  61614.  Phone  309-691-4840 


NEW  REPEATER  ATLAS 

Hundreds  of  new  listings  .  .  .  listed  by  both 
location  and  frequency  .  .  .  dual  listing,  in- 
valuable for  your  car  .  ,  .  find  those  repeaters 
as  you  travel.  This  is  trie  ONLY  complete  list 
of  repeaters  being  published.  Almost  3000 
repeaters  listed  in  this  issue  .  .  repeaters  from 
all  over  the  entire  world,  only  SI. 95 


VHF  ANTENNA  HANDBOOK 
The  NEW  VHF  Antenna  Handbook  details 
the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  - ,  , 
A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of 
complex  formulas  for  the  design  engineer. 
Packed  with  fabulous  antenna  projects  you 
can  build.  S4r95 


73  VERTICAL,  BEAM  AND  TRIANGLE 
ANTENNAS  by  Edward  IvL  Noll  W3FQJ 
Describes  73  different  antennas  for  amateurs. 
Each  design  js  the  result  of  the  author's  own 
experiments:  each  has  actually  been  built  and 
air-iestfid,  Includes  appendices  covering  the 
construction  of  noise  bridges  and  antenna  line 
tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and 
standing- wave  ratios.  160  pages.  $530 


Dipoleand 
Long-Wirp 
Antennas 


73  DIPOLE  AND  LONG  WIRE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 
This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs. 
Includes  dimensions,  configurations,  and  de- 
tailed construction  data  For  73  different 
antenna  types.  Appendices  describe  the  con- 
struction of  noise  bridges,  line  tuners,  and 
data  on  measuring  resonant  frequency, 
velocity  factor,  and  swr,  160  pages.  $5.50 


2M  FM  HANDBOOK 

Contains  almost  every  conceivable  circuit 
that  might  be  needed  for  use  with  a  repeater. 
All  circuits  explained  in  detail,  Alt  aspects 
covered,    from    the   operator    to    the   antenna. 


Practical  Test  Instruments  You  Can  Build 
37  simple  test  instruments  you  can  make  - 
covers  VOMs,  VTVMs,  semiconductor  testing 
units,  dip  meters,  wattmeters,  and  Just  about 
anything  else  you  might  need  around  the  test 
lab  and  ham  shack,  $4.95 


IC  OP  AMP  COOKBOOK 

by  Walter  G.  Jung,  Covers  not  only  the 
basic  theory  of  the  IC  op  amp  is  great 
detail,  but  also  includes  over  250  practical 
circuit  applications,  liberally  illustrated. 
592  pages,  Stt  x  8ft,  soft  bound.  SI  2.95 


RF  AND  DIGITAL  TEST 
EQUIPMENT  YOU  CAN  BUILD 

RF  burst,  function,  square  wave  generators, 
variable  length  pulse  generators  —  100  kHz 
marker,  M  and  rt  sweep  generators,  audio  osc, 
af/rf  signal  injector,  146  MHz  synthesizer,  digital 
readouts  for  counters,  several  counters,  prescaler, 
microwave  meter,  etc.  252  pages.  $5.95. 


SSTV  HANDBOOK 

This  excellent  book  tells  all  about  it,  from 
its  history  and  basics  to  the  present  state  of 
the  art  techniques.  Contains  chapters  on 
circuits,  monitors,  cameras,  color  SSTV.  test 
equipment  and  much  more. 
Hardbound  $7    Softbound  $5 


WEATHER  SATELLITE  HANDBOOK 

Simple  equipment  and  methods  for 
getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors, 
facsimile  you  can  build,  tracking,  auto- 
mat ic  control  (you  donJt  even  have  to 
be  home).  Dr.  Taggart  WB8DQT  $4.95, 


SLOW 
SCAN 

TELEVISION 
HANDBOOK 


The  Fascinating  World 
RADK)  COMMUNICATIONS 


FASCINATING  WORLD  OF 
RADIO  COMMUNICATION 

Interesting  stories  of  the  history  of  radio 
pioneering  and  discovery.  Also  includes  the 
fundamentals  of  broadcast  band  DXing.  A 
must  for  every  radio  amateur.  $3.95. 


TEST  EQUIPMENT  LIBRARY 

A  multi-volume  anthology  that  you  won't 
find  anywhere  for  three  times  the  price!  The 
editors  of  73  present  a  complete  guide  to 
testing  that  is  both  basic  and  complete  and 
aimed  at  everyone  from  beginners  to  amateur 
Extras.  Everything  from  how  to  test  diodes  to 
frequency  counters.  Plus  a  cumulative  index 
...  all  in  73' s  all  new  TEST  EQUIPMENT 
LIBRARY  Vol.  I  -  Vol,  III. 

Vol,  I  —  Component  Testers  —  $4.95 

Vol.  II  —  Audio  Frequency  Testers  —  $4.95 

Vol.  Ill  —  Radio  Frequency  Testers  —  $4.95 


1001  PRACTICAL  ELECTRONIC  CIRCUITS 
Tab's  new  1001  circuits  is  available  for  only 
$9,95  ppd.  The  next  time  you  want  a  circuit  for 
just  about  anything,  eat  your  heart  out  that  you 
didn't  send  for  this  book  the  first  time  you  read 
about  it.  You'd  better  order  the  book  right  away, 
before  they  run  out.  S9.95 


VHF      PROJECTS      FOR      AMATEUR      AND 
EXPERIMENTER 

A  must  for  the  VHF  op.  Opening  chapters  on 
operating  practices  and  getting  started  in  VHF. 
both  AM  and  FM,  followed  by  58  chapters  on 
building  useful  test  equipment,  modifying  exist- 
ing and  surplus  gear,  $4,95 


J 


73  MAGAZINE  •  PETERBOROUGH  NH  03458 


BRAND  NEW!  DICTIONARY  $15.95 

This  riew  microcomputer  dictionary  tills  the  urgent  need  for  all 
computer  people,  engineers,  scientists,  industrialists,  communica- 
tions people  —  as  -professionals,  amateurs,  teachers,  or  students-  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  in  areas  that 
pervade  most  of  man's  daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
(704  pages)  relating  to  microprocessors,  microcomputers  and 
microcontrollers.    There   are  also   separate  appendices  on:   program 

mable  calculators;  math  and  statistics  defini 
tions;  flowchart  symbols  and  techniques; 
binary  number  systems  and  switching 
theory;  symbol  charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL.  In  addition 
there  is  a  comprehensive  electronics/ 
computer  abbreviations  and  acronyms 
section. 


HDBBY 
CnmPUTERS 

-   RfiE  HERE  i 


MICROCOMPUTER 


DictioriarySiGuide 


HOBBY  COMPUTERS  ARE 
HERE 

An  anthology  of  computer 
articles  from  73  —  a  must  if  you 
loan  articles  to  friends.  This  keeps 
the  easy  to  read  basic  information 
alt  in  one  place  for  quick  refer- 
ence. Only  $4.95 


BASIC  .  ,  .  by  Bob  Afbrecht,  etc. 

Self -teaching  guide  to  the  com- 
puter language  you  will  need  to 
know  for  use  with  your  microcom- 
puter 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. $4.95  pp. 


BASIC 


i4.tm.iii  Aim^ 


FmS*  StudtwClMrapniA* 


WHAT  TO  DO 

AFTER  YOU  HfT 

RETURN 


P.CC's  First  Book  of 
Computer  Gomes 


*. 


What  To  Do  After 
You  Hit  Return 
PCX's  first  book  of  computer 
games  ...  48  different  computer 
games  you  can  play  in  BASIC  .  .  . 
programs,  descriptions,  muchly 
illustrated.  Lunar  landing,  Ham- 
murabi, King,  Civil  2,  Quote  5, 
Taxman,  Star  Trek,  Crash, 
Market,  etc.  $6.95  pp. 


k+ 


,  MIRES 


101  GAMES  IN  BASIC 
Okay  so  once  you  get  your 
computer  up  and  running  in 
BASIC,  then  what?  Then  you 
need  some  programs  in  BASIC, 
that's  what.  This  book  has  101 
games  for  you,  from  very  simple 
to  real  buggers.  You  get  the 
games,  a  description  of  the  games, 
the  listing  to  put  in  your  com- 
puter and  a  sample  run  to  show 
you  how  they  work.  Fun.  Any 
one  game  will  be  worth  more  than 
the  price  of  the  book  for  the  fun 
you  and  your  family  will  have 
with  it.  $7.50  postpaid. 

1976  BINDERS  —  Red  Binders  with  gold  lettering  keep  your 
197  6  73's  safe  from  being  lost  or  damaged.  Each  binder  holds  12 
issues,  $600 

BACK  ISSUE  BUNDLE!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  &t  projects,  Great  for  nostalgia  buffs.  20 
copies  (all  different)  for  $8.00. 

Software  &  Hardware  exposed 
to  the  core.  Written  for  the 
non-PhD  computer  hobbyist 
who  wants  to  know  what's  new. 
$2.00  each  at  newsstand, 
,c  uCDCI  $15.00  for   1    year  subscription. 


kilobaud 


Computer  Programming  Handbook 
.  .  i  Peter  Stark  K2QAW 

A  complete  guide  to  computer  programming 
and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers.  $8+95 


fTOCBrtlifflG 
HTODeODh 


MY  COMPUTER  LIKES  ME 

.  . ,  when  I  speak  Basic  , .  .Afbrecht 
An  introduction  to  Basic  .  ,  . 
simple  enough  for  your  kids.  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 
go-  $2,00  pp. 


RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor-Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  534  x  87a;  softbou  nd.  $5.50 


TTL COOKBOOK 

by  Donald  Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
digital  voltmeter,  and  a  digital  tachometer.  336 
pages;  SYs  x  8%;  softbound.  $8.95 


Styts  X  - 

Bfxk  type,  bfoe  saittfrte 


I 


Siyfe  i/V      Bfuck  type,  blue  wyrld 


^Jl*^         Get  some  ijou  can  be  proud  of...  and -save  money ! 

ONLY  $6  for  250,  $10  for  500,  $15  for  1,000,  and  $20  for 
2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost? 

The  world  and  satellite  are  printed  in  blue.  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  back.  DOMESTIC  OR  DERS  ON  LY 

Allow  4  to  6  weeks  for  delivery. 
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NOVICE 
S4.95 


AMATEUR 

RADIO 

ADVANCS) 


ADVANCED 
$3.95 


GENERAL 


STUDY 


= 


EXTRA 
CLASS 

S4.95 


ONL  Y  Complete 
License  Study  Guides 

FCC  exams  got  you  scared7 
Frustrated  bv  theory  fundamentals? 
There's  no  need  to  worry  73s  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
exams'  They  are  the  ONLY  guides  which 
cover  ALL  the  material  you  will  have  to 
know.  Many  amateurs  find  that  one 
quick  reading  through  our  guides  rS 
enough  to  get  them  through  with  no 
sweat. 


novice 

theory 
tapes 

Startling 

Learning 
Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it 
explained  on  these  tapes.  Three  tapes  of  theory  and  one  of  questions  and 
answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze 
through  your  exam, 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the 
complete  set  of  four  tapes  for  the  incredibly  low  price  of  ONLY  $1 5,95, 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading 
because  you  can  play  a  cassette  tape  over  and  over  in  your  spare  time  — 
even  while  you're  driving!  You  get  more  and  more  info  each  lime  you  hear 

it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long 
tapes  give  you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily. 
You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to  you 
for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without 
first  listening  to  your  tapes? 


NOVICE  THEORY  TAPES 

SET  OF  FOUR 

TAPES 

only  $15.95 


FOUR  TAPES  for  $15.95      NEW  CODE  SYSTEM  -  Four  Speeds  Available 


$4,95  EACH 

5  WPM  This  is  the  begin 
ning  tape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nee 
Gssary  punctuation,  eompTeto 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  technique*.  It  is 
almost  miraculous!  In  one 
hour  many  people  -  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other- 
wise drop  out. 


6  WPM  This  is  the  practice 
tape  for  the  Novice  and  Teclv 
nician  licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  wa'i/s  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
thev  are  suddenly  —  under 
pressure  —  faced  with  charac 
ters  sent  at  13  wpm  and 
spaced  for  5  wpm}.  This  tape 
is  not  memorizabte,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirety  ran 
dom  characters  sent  in  groups 
of  five.  Practice  this  one  dur 
tng    lunch,    white    in    the   car. 


anywhere  and  you'll  be  more 
i nan  prepared  lor  the  easy 
fCC  exam, 

1 3  WPM  Code  groups 
again,  at  a  brisk  13  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  Inspector 
and  he  starts  sending  you  plain 
language  at  only  t3  per.  You 
need  this  entra  margin  to  over 
come  the  panic  which  is  uni- 
versal in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back  breaking  tape. 


20  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license.  It  is  so 
embarrossfng  to  panic  out  just 
because  you  didn't  prepare 
yourself  wjth  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  cant  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  Tape.  No 
one  who  can  copy  these  tapes 
can  possibly  tail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


r 


ONLY  4  for  St 5.95!   73  is  in  the  publishing  business,  not  tapes,  so  these  arc  priced  much  lower  than  anyone  else  could  sell  them.  Have 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  matt  add  25d  per  tape  ordered. 

TO  ORDER,  CHECK  DESIRED  ITEMS  FROM  TH E  FOLLOWING  LIST: 


OBjCk  tutm  i  J8  001 
QRec*nt 

OViiHtB* 
G  Mova  Ttw*  Tapes  I  SIS.  9$) 
GCsckTapH 

□    SWftl  LfrtfeJ 

a  iwm  isiflsi 

nt3WPW(S4.95l 
20  WPM  ($4  951 

CMt  four  for  $t£» 
08ufl«ffSu*«ri-5<M 
D  1976  73  Brsdiri  -  S6Q0 


QQSLl 

OSttfieV 

astrH  * 

a    2HHS&-0Q) 

o  sootstoooi 

CtOOO  t*!S001 
C2OO0I*2OCO> 
D  IC  Op.  Amp  Cookbook 
Q  2M  FU  Handbook  - 
□  73  0*pole  Anwrnji  -  $5  50 
Q  73  Verticil  Bam  Antenna 
D  1001  Circuit*  -  S8.95 


Si  255 


-PraeiieU  T*fi  Itwit  uitniTt?  - 

-  R*p«t*r  Attn  -  Si  95 

-  RF  isd  QjQiul  Tin  EmupfTAffl 
D  Fccinat j  tic  World  of 

Radio  CosBmmicatasn  -  S3  95 
~S£TV  Handbook 

OSoti  iSSQQI 

□  Ha**  1ST  DO) 
v  Study  GukAk 

CNOite^  S4S5 

=  General-S395 

OAdwncad- 


D  T«i  Equipment  Library 

D  Vol  I  -  Component  Tcilm  -  54  95 
S&9S        G Vol  M  ~  Audiofrequency  T~i;en- S4  95 
O  Vol.  Ill  -  Radio  Frrqu-nc*  Tatteri  *  £4.95 

Q  VHF  Antcnn*  Handbook  -  S4  9S 

G  VHF  Projecb  -  £4.05 

O  Wtadwf  Satrflu*  Handbook  -$*M 

Q  KILOBAUD  -  1  v«r  lubjctipiion  -  St5  QQ 

□  BASIC  -  S4  36 

O  Compute-  Proorarrnir^  Handbook  —  S£9£ 

DHpbbv  Compvtwt  An?  Hate'  -  U  95 


-^  MicrccofnpuTie  D*c  nonary      St  5  95 
O  My  Computer  Lifcn  Mi  -  tZ.OO 
O  RTL  Cookbook  -  $5  50 
OTTL  Cookbook  -  SS-95 
C  What  To  Do  Altw  You  Hit  flaturn 

-  m  95 
_  101  BASIC  Csrtnitr-  Ctlfj  -  %?  hQ 


1/77 


TOLL  FREE  Call  (800)  258-5473  or  (800)  251  -6771 
Name. 


Address 
City 


□  Cash  enclosed         D  Check  enclosed      D  Money  Order 
Bill:    □  American  Express  □  Bank  Americard 

□  Master  Charge 

Credit  Card  ~ Interbank  ~ 


State 


Zip 


Expiration  Date  „ 


Signature 
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[ 


MB 


YOUR 


NEW 


RADIO 


CALLBOOKS 


The  U.S.  Callbook  has  over 
300,000  W  &  K  listings.  It  lists 
calfs,  iicense  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 

with  over  250,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DX'r. 


$13.95 

PLUS  SHIPPING 


See   your   favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


RADIO  AMATEUR 


* 


llbook 


INC 


ca 

Dept.  B  925  Sherwood  Drive 
Late  Bluff.  III.  60044 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


International  Radio  Amateur  Prefixes' 

Radio  Amateur  Prefixes  by  Countries! 

A.R.R.L  Phonetic  Alphabet! 

Great  Circle  Bearings  and  Charts l 

International  lQ"  and  ,HZ"  Signals! 

WorJd  Standard  Time  Charts! 

International!  Postai  Information! 

World  Prefix  Map  I 

RC.G.  Examination  Points! 

Where  to  Buy! 

Telegraphers'  Abbreviations! 

DX  Operating  Code! 

A,R.R,L  Countries  List! 

Al  Your  Service  —  Amateur  Radio  Dealers! 

GSL  Managers  Abound  the  Wortd! 

World  Wide  QSL  Bureaus! 

Census  of  Radio  Amateurs  of  the  World! 

Telegraph  Codes! 

AMSAT  —  Oscar  Users  Directory! 

Slow  Scan  Television  Directory! 

Reciprocal  Licenses! 

Hawaii  Included! 

Many  Other  features! 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


ORDER    FORM 


Item 

Price    Each 

Shipping 

Total   Price 

US     CALLBOOK 

$14  95 

$1.25 

$  16.20 

FOREIGN  CALLBOOK 

$13.95 

$1.25 

$  15.20 

linois  residents  only  add  5%  safes  tax 


Njme 


ToidJ 


Address. 


City 


Stile 


Zip. 


To  ul 


i 

I 


Mivicr  Charge    Mo^ 


Bjnk_ 


In  terbdmlt   »? 


t\pirjtion  Date, 


visiting  views  from  around  the  globe 


from  page  t5 

number  is  recovered,  il  can  be 

identified  in  minutes  through  the 
police  computer  system,  Ham 
and  CB  est  I  signs  are,  of  course, 
not  put  into  the  computer,  thus 
making  on  the  spot  identification 
virtually  tm possible, 

3,  Fill  out  a  theft  report. 
Depending  on  how  the  local 
police  operate,  either  they  will 
come  to  you  or  you'll  have  to 
make  a  trip  to  the  station, 

4.  If  possible,  take  a  couple  of 
photograghs  showing  forced 
entry  point. 

&  After    filling    out    the    theft 


report,  obtain  two  copies,  one 
for  yourself  and  a  second  for  the 
friendly     local     insurance    com 
pany. 

6.  Gail  your  friendly  local  insur- 
ance agem  and  begin  the  tun 
known  as  making  a  claim, 

7.  Go  fix  yourself  a  drink. 

8.  Relax  I 

The  problem  of  mobile  gear  ripoffs 
is  going  to  get  much  worse,  Here's 
hoping  that  you  don't  become  anoth- 
er statistic 

Steve  Zawtcki  WA1 UUK 


Reprinted  from  Key  Khx  and  Splat- 
ter, the  official  newsletter  of  the 
Montachusetts  Amateur  Radio  Oub 


Tragedy  On 
Mt.  Wilson 


Late  this  evening  it  was  dramati- 
cally proven  that  preparedness  and 
training  in  the  art  of  locating  a  hidden 
transmitter  can  pay  off.  The  Mt, 
Wilson  Repeater  Association  has  been 
holding  bi  weekly  T-Hunts  using  the 
input  channel  to  the  WR6ABE  repeat 
er  and  doing  so  while  the  repeater  is  in 
full  operation.  I  cannot  think  of  any 
more  adverse  conditions  under  which 
to  try  and  T-Hunt  anything. 

About  5:45  on  the  evening  of 
Saturday,  September  4P  a  rather 
raucous  noise  appeared  on  the  input 
of  WR6ABE  and  stayed  there.  Later 
in  the  same  evening  a  rather  foul- 
mouthed  character  appeared  on  the 
system  claiming  responsibility  for  this 
sickening  act  against  the  Southern 
California  amateur  community, 

A  check  of  the  input  by  various 
stations  around  the  city  gave  an 
approximate  location  for  Mr.  Foul 
Mouth,  but  didn't  reveal  the  source  of 
the  raucous  buzzsaw  noise.  Not  being 
able  to  hear  l he  interference  from  the 
lowlands  even  on  the  rather  super 
sensitive  L-Per  DF  receivers  connected 
to  base  station  antennas,  the  T  Hunt 
crew  decided  to  play  a  hunch  and  go 
check  the  area  of  the  site  itself. 


News?  We  need  input,  and  one  of 
the  best  sources  is  the  cfub  news- 
fetter.  Got  one?  We  reiterate  our 
longstanding  offer  of  a  free 
subscription  to  73  of  Kilobaud  in 
exchange  for  a  spot  on  your  ham 
or  computer  dub  newsletter 
mailing  list.  Deal? 


By  about  3  am,  the  T- Hunters  were 
sure  that  their  hunch  was  correct,  but 
the  darkness  and  rather  rugged  terrain 
made  any  further  attempt  to  get  an 
exact  location  a  dangerous  job. 
Around  4  am  the  T-Hunttts  came 
down  off  Mt.  Wilson  and  arranged  to 
meet  later  in  the  day. 

Later  that  afternoon,  September  B, 
again  the  T- Hunters  headed  back  up 
Angeles  Crest  Highway  to  the  area  of 
the  WR6ABE  site  and  brought  with 
them  not  only  DF  equipment  but 
metal  locaters  as  well.  It  took  another 
few  hours,  but  the  winner  and  cham- 
pion of  this  T-Hunt  turned  out  to  be 
the  ham  who  located  the  jamming 
device  about  a  quarter  of  a  mile  from 
the  repeater. 

Bill  Pasternak  WA6ITF 
Panorama  City  C A 

By  the  time  you  read  this,  WR6ABC 
will  be  silent.  Owner  Burt  Werner 
K6QQK  decided  in  fate  October  to 
shut  his  Mt.  Wilson  machine  down  for 
60  days,  rather  than  put  up  with  the 
jamming,  obscenity  and  varied  shenan- 
igans of  a  handful  of  users.  Some  users 
reportedly  have  threatened  to  sue  on 
grounds  it  &nd  alt  repeaters  are  no t  the 
property  of  the  owner  but  rather,  by 
virtue  of  the  service  they  perform, 
have  become  a  public  utility  ^  One  user 
is  trying  to  drum  up  support  for  a 
separate  suit  on  the  grounds  he  had  to 
buy  crystals  to  use  the  repeater  and 
the  shutdown  v/ould  make  them  use- 
less, He  claims  fraud  and  is  demanding 
that  the  system  stay  on  the  air  to 
protect  his  investment  fsee  Briefs).  — 
Ed, 


propagation 


by 

J.  H.  Nelson 
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The  Compucolor  8001  System 

It  fs  A  Stand  Alone  Micro  Computer  With 
Color  Input/Output  Capabilities  All  In  One  Package. 

For  Only  $2995. 

If  you're  looking  for  an  input  device,  an  output  device  and  a  micro 
computer  all  in  one  package,  you Ve  found  it.  The  Compucolor  800L 

It's  here  now,  in  color,  on  sale  for  only  $2995. 


We  gave  it 
a  memory 
of  its  own. 

And  Floppy  Tape  Memory 
is  just  for  starters .  Look 
at  these  orher  features. 

BASIC  Language,  8080  CPU, 
8  color  CRT  Terminal,  8K 
RAM  \\  1  \  rkspace ,  Selectable 
Baud  Rate  to  9600 ,  Two  RS 
i  O's,  Keyboard  with  V 
Function  Keys,  Background 
Color,  Lower  Case  ASCII 
Characters,  Roll,  Insert/Delece,        I 
48  Line  X  80  Characters/Line , 
2X  Qiaratter  Height,  thorough 
Operating  instructions  and  a 
Graphics  Mode  with  160  X  192 
Elements.  And  our  unique  Nine 
So*  I  j  m  Convergence  System 
guarantees  you  quick  set-up, 
exceptional  stability  and  out- 
standing color  registration  in  three 
to  five  minutes.  If  you  can  find  a 
better  buy  in  a  color  Intelligent  CRT 
and  Micro  Computer  system,  let  us 


know.  We  think  we've  got  the  best 
of  both  worlds  at  the  best  price 
going.  And  we  want  to  prove  it  to 
you. 

Name  your  game. 

After  all,  you'll  have  your  very 
own  personal  computer  right  at  your 
fingertips.  Pot  the  most  simple  or 
complex  tasks.  Or  just  plain  fan* 
The  applications  are  unlimited. 
Color  graphics  and  computations. 
check  book  balancing,  educational 
instruction,  tutoring  and  a  unique 
variety  of  computer  games.  Like 


Star  Trek  and  Hangman  and 
Pong.  Ibu  can  even  sit  back  and 
enjoy  a  game  of  chess.  Like  we 
said,  the  applications  are 
unlimited. 

How  about  a  little 
demonstration? 

\bu  II  find  a  list  of  our 

distributors  at  the  bottom  of  the 
page*  So  drop  by  and  ask  for  a 
demonstration.  Get  some 
answers  to  your  questions  * 
And  if  you  aren't  near  one 
of  our  distributors,  give  us  a  call . 
We've  got  the  answers.  The 
Compucolor  8001.  liba  won't  find  a 
better  buy  in  a  color  CRT  Terminal 
and  Micro  Computer. 


Compucolor  Corporation 

A  subsidiary  of 
Intelligent  Systems  Corp.  '3 

5965  Pfcachtree  Comers  East 

Norcross,  Georgia  30071 

Telephone  (404)449-5961 


CALIFORNIA 

Byte  Shop 

L55  Blossom  HU1  Rd. 

Satijoa    Ca.  95123 

Larry  Grihalva 

(■w.sj*  226-8383 

(  Qmpilttf  Store 
Mi^M-i  St. 

Ca.  94103 
A I  Chcni 
131-0640 


CALIFORNIA 

The  Computer  Center 

S2U5  Ronson  Rci 

San  Diego,  Q,  92111 

Ron  Hare 
(714)      "    i"302 

The  Computer  Mart 

of  Los  Angeles 

5  W  ICacdla  "-      10 

C  V2667 

Cicur^c  lace 


Oh 


5-1222 


GEORGIA 

The  Computer  Systems 

Center 

■30  Piedmont  Rd.,  Nl£ 

Acknt^Ga    id  >Q5 

Jim  Dimion 

(404)  131  U&l 

ILLINOIS 

Ittv  Bittv  Machine 

1316  Chicago  Aw 

E  vans  ton,  II!         .01 

Jim  Bannish 

J12)  328 -{- 


INDIANA 

Home  Computer  Shop 
L0447  Chris  Dr. 

Indianapolis,  Iitd.  46229 

James  8,  Baughn 

(317)894-3319 

MASSACHUSETTS 

The  Computer  Store 

120  Cambridge  St. 

Burlingrun,  Mass    01803 

i  HaJh^an 

(6P  -8770 


WASHINGTON 

Retail  Computer  Store 

410  N.E.  72ndSrrcct 

Seattle,  Wash.  98115 

Tim  Broom 

(206)524-4101 

Or  Contact  Us  Direct 

5965  Pcachtre-e  Comers  East 

Norctoss,  Georgia  3007  I 

Telephone  (404)  H9-WL 


YAESU  Deluxe  "101"  Series 
The  Ultimate  Station  Combination 


FL-101   Transmitter 


■  160  thru  10  Meter  coverage  with  two  auxiliary 
bands  ■  All  mode  operation:  SSBt  CW.  AMt  and 
FSK     ■  240  Watts  PEP     ■  Reliable,  plug-in  circuit 

boards  ■  Built-in  AC  supply  ■  Built-in,  fully  ad- 
justable VOX  ■  Automatic  break-in  CW  operation 
with  sidetone  ■  Indicator  light  for  internal  VFO  op- 
eration ■  Provision  for  optional  RF  speech  process- 
or 
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FR-101  Digital  Readout  Receiver 

■  Total  Coverage:  160  thru  2  Meters  with  optional  6 
and  2  Meter  converters  ■  Provision  for  all  mode  re- 
ception; SSBT  CW,  AM,  RTTY,  and  FM  with  optional 
filters  and  FM  detector  ■  Complete  transceive  cap- 
ability with  all  101  series  equipment  ■  Reliable, 
plug-in  circuit  boards    ■  Selectable  fast  or  slow  AGC 

■  Built-in,     threshold     adjustable,     noise     blanker 

■  Better  than  1  KHz  readout  on  all  bands  ■  Fixed 
channel,  crystal-controlled  operation     ■  ±5  KHz  clar- 

ifier   ■  Built-in  calibrator  25  or  100  KHz  {selectable) 

■  Indicator    lights    for    internal    VFO    and    clarifier 

■  Built-in  AC  and  12V  DC  power  supply 


And 


For  General  Coverage  -  Our  New  FRG-7  ! 


■  Synthesized     all     solid     state     hi-performance 

■  Triple  conversion  ■  Continuous  coverage:  500 
KHz  to  29.99  MHz  ■  AC  or  internal  battery  with 
automatic     switching     in     case     of    power    failure 

■  USB/LSB/AM/CW     ■  Drift      canceling      circuit 

■  Ceramic  IF  filters    ■  5  KHz  direct  dial  readout 

■  Many,  many  more  super  features  found  only  in 
receivers  at  three  times  its  pnee!  See  at  your  dealer, 
or  write  us  for  brochure 


FRG-7  Receiver 


w 


YAfSU 

Yaesu  Electronics  Corp.,  15954  Downey  Ave.,  Paramount  CA  90723 
Yaesu  Electronics  Corp.. Eastern  Service  Ctr.,613  Redna  Ter.,  Cincinnati,  OH  45215 


(213)633-4007 
(513)772-1500 
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squelch  system  .  4  MHz  band  coverage  (instead  of  the  usual  2) 

loco  f?m  »n™  c  'J?°  ChamelS  pr0vided  ^ the  TA-7400A-8  phase-locked 
loop  frequency  synthesizer  .  outstanding  receiver  performance 
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pacrsftirr  in  amateur  radio 


